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e- $ Coaſting Pilot, by Capt. Greenvile Collins. 
1 for England, Scotland and Holl and. 
Engliſh Pilot for the Channel, 
Bag Pilot for the Straits, 
Engliſh Pilot for Weft India. 
| —— Pilot fort Gainea, 
Pilot. for Caf- India. 3 
— — 2 Charts of the Sea Coaſts of the whole World: 
A compleatꝭett of New Charts, containing North Sea, Catteg at, Baltic, 
A compleat Sett of Charts for the Sca-Coaſt of France. | 
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Mariners Compaſs 
RECTIFIED: 


Containing TAB LE S, ſhewing the True 
| Hour of the Hay, the Sun being upon any Point of 
the Compaſs : With the true Time of the Riſing 
| and Setting of the Sun and Stars, and the Points | | 
of the Compaſs upon which they Riſe and Set : | | 
With Tables of Armplitudes. hich Tables off 
Sun-Dials, Semidiurnal-Arches, and Amplitudes are | 
Calculated from the Equator to 60 Degrees of Lati- | | 
tude, either North or South, | 


Wich the Deſcription and Uſe of thoſe Inſtruments 
moſt in Uſe in the Art of Navigation, | 


Ali's TABLE of on favivins md 


LoNnGITUDE of Places.) 


if 
5 
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By AnDrREw WAK EI v, Mathematician. * 


a Enlarged with many uſeful Additions, by F. Atkinſon.” 
The whole reviſed, and carefully corrected, with Accurate 
p Tables of the Sun's Declination, adjuſted to the New Stile. 


5 By WILLIAM MouNTAINE, F.R.S. 
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, LONDON:. * | 
Printed for W. and J. MovuwrT, and T. Pace, on Tewer- 
i Hill, where youmay have all Sorts of Sea-Books, 1753. 
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To the RE ADE R. 
Courteous RE AD E R, 


ſ great, that I almoſs fainted. Yet at length, 


when I confidered the ordinary, neceſſary, and fre- 
uu! Uſe that might be made of theſe my Labours, 

was thereby encouraged to go on and perſecute my 
and eaſy. I have made it for 
Practice, will plainly appear (by immediate Iuſpecti- 


of the Method | 


Work, and bow r 


on) to the meaneſt Capacity. 

Here follows à brief Explanation 
and Order of the Book : Firſt, you will find Tables 
of the Sun's Declination, #ewly calculated from the 
beſt Hypotheſis yet diſcovered, and applied to the 


Meridian of London, «whoſe Latitude is 51d. g1m. 
North, and Longitude according theſe Tables, ood. 
m. Next you will find Tables ſhewing the true 


Hour and Minute in the Day, the Sun being upon any 
Point of the Compaſs, which Tables are as Dials, fit- 
ting all Places of the World, whoſe Pole is elevated, 


not above 60d. either North or South : Likewiſe by theſe - 


Tables you may know the true Hour aud Minute of 
the Night, by the Bearing of am of the known Fixed 


Stars between the Tropics : Then you will find Ta- 


bles ſbewing the true lime of the Sun's Riſing and 
Setting, with the Length of the Day and Night: Alſo 
by theſe Tables you mayvfind the true Time of Riſing 
and Setting of all the 2 Fixed Stars between the 


3 Tropics 


HEN I firſt entred upon theſe my Labours, 
and after Thad begun the Calculations, I found 
that tho the Book would be ſmall, yet my Labour 
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Tropics, Newt you will find Tables farwing the 
Points ef the Compaſs that the Sun, and all the 


aboveſaid Stars Riſe and Set upon, which Tables are 
F excellent Uſe for readily finding the Varia- 


tion of. the Compaſs, and may be performed by - a 
Meridian Co _ that is about ten Inches in Dia- 
meter, <vhoſe Points are divided into Halves and 
Quarters ; ſuch a Compals I fu uppeſe to be convenient 

for a Mariner's Uſe, ds he hath not an Azimuth 

Compaſs, Next you will find Tables of Amplitudes | 
to. every Degree of the Sun's Declination : 7 theſe 
Tables are calculated from the Equator to Sixty 
Degrees of Latitude, either North or South ; and 
they will laſt with Exafineſs as long as God deere gd 
the Order and Courſe of Nature. 

In the Appendix you will find the Uſe of all eboſe 
Inſtruments that are moſt in Uſe in the Art of Navi- 
gation,. either for Operation, or Obſervation : Lite- 
wiſe 4 Table containing the moſt and chiefeſt Har- 


 bours, Headlands, and Iſlands in the World:  ſhew- 


ing the Latitude and Longitude of each of them ; 
beginning the Longitude at the Meridian of London, 
— compoſed in a nem ſucceſſrve Order. 
bis Method I own, but how T have 1 my 
ſelf therein, I ſhall leave to the Fudgment and E 
ments of the moſt ſkilfull Mariners that theWorld a ao 
Which are my native Countrymen of England, 


And now fare ever well, ſo wiſhes he, 
Who is more yours, than he can ſeem to be. 


ANDREW WAKELY:, 


The 
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MEIN defired by the Bookſeller concerned 
KI; herein, 1 willingly: undertook the Examina- 
tion of this Treatiſe, (and the rather for 
that Reſpect I bear to the Memory of my Maſter 
the deceaſed Author) which for its Uſefulneſs hath 
obtained good Eſteem with our NavicaTtors: I 
therefore have taken the greater Pains, and fpent 
much Time in examining each Table, amending, 
altering, explaining, and enlarging” where: I ſaw 
' Cauſe : Having endeavoured to render the whole 
of the Mazxinex's Comyeass REecTiritD moſt 
familiar, and eaſy to an ordinary Capacity. 
In this Edition I have contracted the Table of 
Amplitudes in Points of the Compaſs, and yet as 
intelligible as before; by which having made more 
Room, I have made the Reader amends with large 
Additions in the U/e of each Table, and methodi- 
Zing the Diſcourſe throughout; But more eſpecially 
in the U/e of Inſtruments, I have taken Liberty to 
Repair, Alter, and Enlarge, that it will appear as 
good as new; but chiefly in the Deſcription and - 
Ufe of the Gunter, Sliding-Gunter, and Setter ; 
principally the two former; whoſe Uſes I have 
ſhew'd in Arithmetic, to Multiply, Divide, and 
work. the Rule of Three; in Geometry, to work 
Proportions, Continual, Duplicate, and Triplicate; 
x A 4 Men- 


& bs. 75 
Menſuration of Sup arficies and Solids ; as to mea: 


ſure Board, Timber, Stone, Gauging of Veſſels, Tun- 


naging of Ships, Bales, or Boxes; alſo in 1 
in 1 both in Plane and Mercator Sail- 
: In Afronomy, the moſt uſeful Problems, As 


to is God the Sun's Place, Declination, Riſing, Set- 


| of the moſt Emi- 
nent, e e the iſe Obſervations : So that 
1 it is the moſt exact Table of its 


rae more Additions, thro? the 
find Acceptance with Young 


: be Mathematic, and prove ſervice- 


„ and other 22 


both in the Study and Practice | 
aſe Sakes 1 took the greater Pains 
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EXACT TABLES 
Of the SU N's 


DECLINATION: 


Adapted to the Gregorian, or 
New-tile, 7 


READER 7 
BEEN Obſervations made at Alan Timer. 
Aſtronomers have diſcovered that there is 


a Receſſion of the Equinoftial Points, which as 
it makes an Alteration in the Sun's Longitude, 


in Reſpett to the ſame Point of Time hw Tear 


to Year, ſo it conſequently makes an annual (the 
ſmall) Variation in 2 the Declination ; Aud as 
the Latitude at Sea depends fo much un ihe the © 
Accuracy of thoſe Tables, 7 
Exatineſs new Calculated the fame ; the "te Fark I 
alſo of Lat. and Long. at the End of this Book, 
T have compar'd with all the various Ob 
I could meet with, and have Rettifie (with the 
greateſt Care ) whatever 1 found repugnant to Su- 5 
perior 3. 


Teacher of the Mathematics, in Shad- Thames, 
South, ark, Young Gentlemen Boarded. * 


WILLIAM MoonTAms, 1 
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Sun's Declination,. 2753, 757. 1761, 2765, 7769. 


| 


* South - 1 


* 


"Feb. March April | May | 
x 


June 


North 

16 58 7 17 75 int ; «| ho. 
1 . 15 314 22 16 
23 6 38 5 29} 8 22 23 

1 inn 52] 8 5122 30 
i5 47 | 5 521 6 15] 16 23] 22 32 
15 is 28 5 29| 6 37. 16 4022. 43 
is 10 5 87 ein 
14 5 4 424 7 22 | 17 1322 55]: 
1 14 3 39 b.-2+ $6407 294 23 *%P 
Al ren 
5 3 32 8 29 | 18 0123 9 
13 32 3 08] 8 51 | 18, 5] 23 13 
13 122 44 ] 9 13 | 18 3023 16 
=” 411 8 £2 9 34 | 18 4423 19 
(ſiz 21} 1 57] 9 55 223. 22 

1-12 101 3310 17 | 19 1323 

1.41 49.] 3. 20 10 38 19 26|23.2 
41 28 0 46 10 59 | 19 3923 27 
11 06 o 22| 11 20 | 19 5223 28 
10 45 |Nor. 1 |.11 40 | 20 23 29 
10 231 2512 1 | 20. 123 29 
10 49 12 21 | 20 29|23 29 

9 39 1 12] 12 41 | 20 23 28 
12:30 4:23 de 328 47 

5 | 2 o| 13 20} 21 323. 26 
322 23 1 13 394 21. 1323 24 
1012 47 | 13 $59 | 21 23123 21 

7 471-3710] 14 18 | 21 3323 19 
3 33] 14 36 | 21 42/23 15 

3 5714 $5 | 20 5123 12 

| 4 20 22 © 
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oF | The Mariners Compaſs Rettified. 114 
| Suns Declination, 1753, 2757, 1761, 1765, 1769. 
S July Auguſt | Sept. 1 Oek. | Nov. [= 
North | North | North | South | South Sou th 
li} 23 8 17 9 | 8 11 3 20| 14. 3621 55 
2 23 4|17 44|7 49| 3 44] 14 55|22 - 
3] 22 5917 28] 7 27 | 4 7] 15 422 13 
4] 32 $4 | 37 121 7 ,$ | 4: 01 "03- 20 p00 00 
5| 22 48 | 16 56 | S :4@& } 4 22 29 
6 22 42 | 16 39 | 6 20 36 
| 
7] 22: 36 | 16 22] 5 57 43 
8 22 29 16 5] 5 35 Pr: 
9022 22 |15 48|5 12 $55 
to] 22 15 | 15 31] 4.49 |. -C 
22 . 7 | 15 13] 4 26 
21 58 | 44 55 | 4 3 
2t 50 | 14 36 | 3 40 
21 41 | 14 18 | 3 17 
81 
21 2213 402 31 
au 1 1 ar |'2 8 
3: 2 1499 $1] 3 e 
20 50 | 12 42| 1 21 
$0: 18 jr 22 |] © $7 
20 27 [12 2| 0 34 
20 15 | 11 420 11 
20 3 | 11 22 | Sou.13 
19 51 [11 01] © 36 
19 38 [| 10 40 | 1 ©O 
19 25 | 10 20 | 1 23 
9 11 | 9 58 | 1 47 
wa 19 921'*,, 
18 43 9 16] 2 34 
18 29 8 54 | 2 57 
18 1. 8 | 
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Srcond after Le- Tar. 


Sam 


Declination, 1754, 1758, 1762, 1766, 1770.1 
„ Feb. , March 1 April 1 May 
ö "| Sonth | South | North | North | 
123 1% 37 30 4 371 15 8 
222 55116 45] 7 75 i 26 
3122 5016 27 6 44] 5 23 18 44 
4122 4316 10 6 2 5 46 — 3 
22 3711 2 | 91 16 1 
0 [2 — 1 4 =; $7 — WD wh — 1 
212 3015 3375 5 35 32 1e 35 
14212 235 45 1 6 5416 52 
8122 164 554 nne 
9122 614 36] 4 25 2 39 | 17 25 
40 1 21 | 11 12 4 2 8 + | 7 T | 
Th 21 4813 57] 3 38 | 8 23] 1 85 k 
1221 38113 37 | 3 14| 8 45 | 18 ir| 23 12 
12 2813 17h 2 19 7 18 26] 23 ng 
14} 21 1212 575 2 265 9 29118 41| 23 18 
1312 62 36] 2 3 | 9_ 50 |18_56{| 23 21 
1 120 55 12 15 1 4010 11 19 101] 23 23 
21% 4351 54} 1 16 2 
1820 31111 33] © 52 2 
19] 20 18] 11 xx] © 29 28 
20 | 20 eg 10 4 0 bY 2C 
27 19 52 28 | Nor.19 
22 | 19 3810 7| 0 43 
2319 24 9 45 I 6 
| Ii 101-9 23] 1 30 
23 18 535] 9 24 1 53 
26118 4 8 38] 2 57 
8 2 40 
244 
3 27 
$ $1 
14 
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- The Mariners Compaſs Rettified. 13 


: Sun's Declination 1754, 1758, 1762, 1766, 1770. 


. 


& July ] Auguſt } Sept. ; OR. Nov. | Dec. 
$ | North North | North | South South | "South 
123 81 18 2 8 ug 3 144 3121 54 
#123 4117 47] 7 54] 3 38% 5o| 22 3 
3122.59] 17 31] 7 32] 4 2|i5s gh} # 12 
4122 $4117 15]. 7. 10] 4 25 | 15 28} 22. 2c 
5122 49] 16 59] 6 47 4 48 [15 47} 22 27 
16[2z 43|[16 431 G25| 5 11116 5| 227 
7122 3716 27] 6 2 5 346 2322 
18122 go. 16 10] 5 39 5 57 116 4122 
1.92 2315 53] 5 17| 6-20|16 $8] 22 34 
[22|22 18|25 35| 4 54| 6 45 | 171g 23 © 
11122 815 17] 4 327 n 
12422 0114 591 4 — 7 2 | 23 ie 
11321 5214 41] 3 7 50 23 14 
14421 434 23] 3 23 8 13 123 27] 
15122 34114 4| 3 0o| 8 35 | | 2 0 
76 2 1 45| 2 37| 8 57 | 2 
17121 1413 26] 2 14| 9 19 23 
1821 4413 71 1 50 9 41 23 
1920 53/2 471 2710 3 
2 [eee 25 | 
2120 30112 7] © 39 10 47 
2220 1811 47] o 16| 11 8 
2320 611 27 Sou. 8| 11 29 
24 [19 54] 6 © 311 80 
25 1 1110 o 12 11 
4 „ 
9 10 241 17] 12 32 
2719 15] 10 3 1 4012 52 
2819 1 9 42] 2 41413 18 
129118 47 2 20 2 28| 13 32 
30 | 18 33 58] 2 $21] 13, 52 
3118 18} 8 1 | 14 12 


T, be Mariner' " Compaſs Re Reftified. 


Third oftir Leap-Year. 
' Sun's Declination, 1755, 1759, 1763, 1767, 1771. 


[of Ja | _F&. [Mack | April | May | June: E 
4 South | South "South | North North | North 2 
123 27 57 38 4 31 | 15 422 ; | 
32122 57 | 16 49 7 13 4 54 |-15 22 22, 12 | 
43122 51 16 31] 6 50] 5 +» | 15 40 22 20 | 
41 45 |16 14 6 275| 5 40 | 15 5822 2; $1 
$5 | 61] 6 6 03 | 16_ 1 9 
6 6 | 
3 * 
91 | : 
10 
1 5 
12 8 
P 9 
9 
9 


— The Mariner's Compaſe ——— 
| at a 1771, 
1. Sun I Scot SA Nov, 1 Dec 
= |= | Nori Nerz ACE 1 
It — 8 6 a 5 22 
mo 1123 914 8 0132214 46 
4 r,; is 5122 
12 # — 5 Ip 351:7 38 4 + 24 | 22 
, <0 | : 22 56|17 19 3 ; 4 41 | 15 42 |:22 
27 522 SELLS | + "68 ' 26 | 30" 0 3:28 
34 "6122 44116 at | 5 3 17 16 1822 
10 7122 33 | 16 31 4 5 50 16 36 | 22 
46 : 22 32 16 14 5 3 6 1 16 54 22 
52 9122 25115 57] 5 4 6 30 22412 
57 10 22 1815 29 | - 6 59 17 28 [ 25 
2 —4 1 + 38 59 2 
— 1122 10 15 2 is} 7 2212 44 | 23 
LE 25 304 l 44 [23 
11 . 2 21 54 I4 | 45 * 3 ; - 8 7 18 16 23 
14 = 21 45114 27 3 2 8 39 | 18 32 | 2 
8 is | 23 354 23 8 52] 48 47 |] 23 
4 16] 21 26 13 50 F — 9 14 19 23 
3 21 16 13 3114 2 ? 9 36 19 16 23 
5 i8|2r -5| 13 * 1 oi 30 25 
7 19 542 53]: 20 1 19 4 
| [2/81 54 5 21 4 [19 9 [25m 
9 — 12 12 | 20 10 | 23 , 
EEE 3 2 
03 © "A# | 0 20 35 
125. — 98 r * 20 47 | 23 36 
{ | [|| x|2 bus la 
| [25 | 49 31 |10 30 a 35 12 233 — 15 
| 18110 9 21 21 23 19 
28 Ss 4] 9 - n 1 - 1 21 31 23 * 
Bak 651447 | ES. 
2 18 21].8 441 <0 


W 


— EO EEE — — U — | m—___ LORE 
The Mariners Compaſs Reflified. 48 

Sun's Declination, 1756, 1760, 1764, 1768, 1972. 
| —  — 8 | pa — 
T _Jan. _Feb. March —— 2 
1 | 7 18 a 
242 =: , 
3 6 32 4 
—5 42 6 
$ 23 - 
7 4 59 g 
8 4 36 q 
9| 4 10 
5 | 3 49 7 11 
Show 12 
3 o 1 
2 38 fy 
MP I: 
1 1 an 
1 28 þ 
1 1 
2 1 1 
0 16 11 24 19 5 23 28 3 
Nor. 21. | 20 23. 29 = 
© 31 12 20 20 23 29 p 
o $55 | 12 20 3223 , 
1,18] 12 45] 4323 6 
1" qr [13 $5120 54123 27 a 
2 5&1 13. 25 21 $123 1 |. 
2 29 | 13 44|21 15]23 23 . 
2 5214 321 2523 20. a 
3 15 | 14 22|21 3523 18 
3 39 | 14, 41]21 423 15, 
| 4 214 5921 53 23 11 | 

21 * 


The Mariners Compaſs Rectiſied. 
| Leap-Year. 

| Sun's Declination 1756, 1760, 1764, 1758, 1772. 
| EK | of July | Auguſt | Sept. | Oe. Nov. Dec. 
= 3 North | North | North | South | South | South! 
123 717 55 8 5| 3 27] 14 42 
| $] 23 $3377 | 7 43.1- 5: 3.5L ONT Ip 
f 3122 5817 247 21] 4 13] 15 19422 
1022 52/7 81 6 59 4 36115 272 23 
| e|22 4716 52| 6 32 4 59] 15 55|22 30 
: 622 1116 35 6 14þ 5 2216 1322 37 
qi 7|22 3416 18] 5 52] 5 45116 322 44 
; 8122 2716 1 5 29| 6 8 16 4922 50 
922 2015 44] 5 6 6 317 622 56 
10 22 1315 26] 4 44] 6 4 23 [IN 

1166 115 [4 21 | 7 I17T17 3913 

2 la ca4 34 $1j. 3 $7.5 7 3910-33-78 
, tz3|2r 48114 33] 3 34] 8 32119 14125 "u6p 
i4|21 3814 14] 3 11] 8 2418 2723 18 
_ 1521 29|13 55| 2 48] 8 47 [18 42123 217 
i 25 9 918 57 23} 
] 17 |21 og} 13 16] 2 2| 9 3119 1223 251 
6 18120 58012 57 [ 1 38 
| 1920 4712 37] 1 15 
| 20 5 3612 17] © 52 
; 21 {#0 , 251,13 $7 1. © XY 
$283 RS 144324 37} © $5 
2320 o|11 17 |Sou. 19 
i 2419 48 [10 56] 0 42 
k 25|19 3510 35] 1 © 
. 2619 2110 14] 1 29 
ö 271 in 
' 28|1 54 9 32 2 16 
: 2918 409 11 2 39 
! 30 18 25] 8 49] 3 3 
31118 10| 8 27 
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18 | T he Mariners Compaſs Refiified: 


A Deſcription of te TABLES of the | 


SUNS DECLINATION 


T HES E Tables are in General for Four Years ; 
Leap-Year, Firſt, Second, and Third-Year after 


Leap-Year ; and conſequently for any Year. 


Fach Year (taking up two Pages) hath the firſt fix | 
Months of the Year on the Left-hand Page, and the 


laſt ſix Months are on the Right-hand Page, the Names 
of the Months are at the Head of each Column, and 
the Days of each Month in the Left-hand Column of 


cach Page. 


The firſt Table ſheweth the Sun's Declination every 


5 Day for the firſt Years after Leap-Year, being 1753, 1757, 


1701, 1765, 1769, Sc. and takes up Pages, (10) and (11 :) 
The ſecond Table is for 1754, 1758, 1762, 1766, 1770, 
&c, being Second Years after Leap-Year, in Pages (12) 
and (13 :) The next Table in Pages (14) and (15) is for 
the Third Years after Leap-Year : The Fourth Table 
in Pages (16) and (17) ſheweth the Sun's Declination 
for Leap-Years, being 1756, 1760, 1764, 1768, 1772, 
& 


2 

Under the Name of the Month, is the Name of the 
Declination, either North or South: Only the Column 
for March and September, hath two Names; that is, 
under March is South, and againſt the 21ſt or 20th Day 
(acording as it is Leap-Year, or iſt, 2d, 3d Year after) 
is Ner. for North; and under September is North, and 
againſt the 23d or 24th Day is Sou. for South; inti- 
mating the Declination is South in March, till the 2 iſt 
or 20th Day, and all the remaining Part of the Month 
it's Vor. in North; In like manner in September, it's North 
till the 23d or 24th Day, from thence to the Month's 
end it's Sou. or South. IN 


The 


The Mariner's Compaſs Reflifed. 19 
The Uſe of the TABL ES of Declination. 
7 find the Sun's Declination for any Day in ay | 


Year, is after this manner. | 
I. Seek the Year and Month, at the Head of the Ta- 
ble; and the Day of the Month in the Left-hand Co- 
lumn. | | 
2. Then right under the Month, at the Head of the 
Table, and againſt the Day of the Month in the Left-hand 
Column, is the Sun's Declination required. 


Example 1. 1 deſire to know the Sun's Declination for 
| the 24th Day of April, 1758. 


The Year 1758, is the Second Year after Leap-Year, 
which is in Page (12); then under April, and againſt 
24 (under Days) is 12.56, with North at the Head of 
the Table under April; which ſheweth the Sun's Decli- 
nation on the 24th of April, 1758, is rad. 56m. North. 


Example 2. What is the Sun's Declination for the 21ſt 
| of March, 1756. Ak 


The Year 1756 being Leap-Year, is found in Page 
I6 ; then againſt che 21ſt Day and under March, is 
Nor, o. 31; ſignifying the Sun's Declination at that 
1 is 00d, 31m. North; the like do for any other 

ime, | : 


B 2 


20 The Mariners Compaſs Reflified. | 
A Table to Proportion the Sun's Declination to any] | 
end. | 2 


| | 


other Meridiam. 
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The Uje of this TABLE of Proportion. 


"7" HE Tables of the Sun's Declination are calculated for 
| the Meridian of London, and will ſerve any Place under 
thatMeridian ; but for thoſe Places ſituate Eaſterly orWeſt- 
erly from it, the Declination muſt be proportioned accord- 
ing to its daily Difference in the Table, and Longitude of 
thoſe Places from the Meridlan of London; for which Pur- 
poſe this Table is uſefui, as is evident by theſe Examples 
following. | + Example 
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Admit the 10th Day of April, Amo 1) 56, I am in 


Longitude 105d. Eaſt: I demand what Declination the 


Sun will have that Day in the Meridian of that Place? 


The Declination for April the roth, in the Meridian of 
London is 08d. 1 2m. increaſing, and the daily Difference 
at that Lime, is 22m. therefore in this Table look in the 
Head therf for the Number 22, (or neareſt thereunto, if 
not in the We) which is 22m. in this Example; then look 
on the Left-hand of the Table for 105d. (or neareſt thereto) 
the Longitude I am in, and in the common Angle of 


meeting is 6 min. which is to be deducted from the Decli- 


nation in the Meridian of London aforeſaid 08 deg. 12 min. 
and the Remainder will be the Declinagon for that Meri- 
dian, or the Longitude I am in, which is o8d. om. North. 


But if the Declination had decreaſed, as it doth here in- 


creaſe, then you muſt have added, as here-under you 
may ſee. : Id „ m. 
The Declination in the Meridian of Londen is — o8 : 12 N 
The Proportional Minutes ſubtract ä 00: 06 


The Declin. for the Longitude of 105d. Eaſt is o8: 06 N 


The Declin. for the Longitude of r05d. Weſt is o8: 18N 
Example 2. 


Admit the 10th Day of October, Anno 1754. I am in 
Longitude 87 deg. Weſt, I demand what Declination the 
Sun will have that Day in that Meridian ? | 

The daily Difference in the Table of Declination, at: 
this Time is 23m- and the proportional Part thereof by 
the laſt Table is 5m. increaſing. | 
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5 


4:48 m. 
The Declination in the Meridian of London — 06: 438 


The Proportional Mmutes add — — 00 : 05 

The Declination in the Long, of 874. Weſt” is 06:48 8 

The Deelin. for the . of 87d. Eaſt is 06 2.38 
£ 2 I 7 | Y 
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A TABLE of Refraction deduced from Mr. Flamſteed's Ob- 
| /erwvations, made at the Royal Obſervatory at Greenwich, 
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The Refraction of the Sun, Moon, and Stars, cauſeth 
them to appear higher above the Horizon than they are; 
therefore the Refraction is always to be ſubtracted from 
the Altitude obſerved, that the true Altitude may be had. 
As, admit the Sun's Meridian Altitude, by Obſervation, 

to be 5 Degrees, I demand the true Altitude ? 


d. m. 
O5 : 00 


Altitus by Obſervation being 
- Sun's Refraftion 8m. 48. ſubtract —— oo : og 


True Sun's true Meridian Altitude is Cf. 57 
5 | | Primum 


. 4 
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: Each TABLE uy 

|| A SUN-DIAL: 

* | SHEW I NG 

5 The exact Hour of the Day, the Sun 
+] being upon any Point of the 
: Compaſs, fitting all Places upon the 
9 Earth and Sea, that lie between the 
498 Equinoctial and go Degrees of Lati- 
re; tude, either North or South: And 
— to laſt with Exactneſs as long as the 
ion, | Omnipotent and Everlaſting Creator 


ſhall be pleaſed to conlerye che 
Great and Wonderful Fabric of 

= 7. 7 „ 
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A Sun-Dial for the Latitude of o Degrees, 
8 1 North Declination. 
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A Sun-Dial for the Latitude of 1 Degree. _ 
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North Declination. 
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A Sun-Dial for the Latitude of 2 Degrees. 18 . 
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| A Sun-Dial for the Latitude of 3 Degrees. | 

— North Declination. 2 
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A Fun. Dial for the Latitude of 7 Degrees. 
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Sun. Dial for the Latitude of 8 Degrees. 
South Declination. | 
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A Sun-Dial for the Latitude of 9 Degrees. | 
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2 Sun- Dial for the Latitude of 57 Degrees. | | 
North Declination. 
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— LD for the Latitude of 58 Degrees, : 


N Orth h Declination. 
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I BI for the Latitude of 59- Degrees: 


"Norm Declination, 2 
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North Declination. 


| un Dial for the Latitude of 60 Degrees. 
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- The Deſcription = Uſe o the the foregone fo Sun. Diel 


HES E Tables are intidled at the head of each P 
thus: A Sun-Dial for the Latitude of Ld 2 Degree; ho 
next is, A Sun-Dial for the Latitude of ee, and fo 
on orderly unto 60 degrees, making in 24 Gr dals; ; from | 
Page 24 to Page 84. | 

Fach Dial hath two Tables (the 8 for North 
Declination, the lowermoſt for South Declination) and 
12 Columns in each Table: At the Head of each Column, 
and right againſt Deg. Min. are the degrees of Declina- 
tion; thus 2 | 2d. 3am. | 5d. | 7d. 3om, | 10d. | fry 
zom. | 15d. 17d. 30m. | 20d. | 22d. | 23d. 5 [3,4 
ſtanding for degree, and m. for minute. 

Under thoſe degrees and minutes of Declition i in each 
Column is fet-| h. m. | ; h. ſtands for Hour, and m. for 
Minute 'of an Hour. 

In the Left-hand Column of each Table, under Points, 
(at the head) are the Points of the Compaſs, _ South, 

by W, SSW, SW. by S, SW, Ce. 8 by W . ftand- 
ing for South and by Weſt; 8. 8. W. for South South 
Welt; SW by 8. for South Weſt by South, and ſo for 
the reſt, | 

At the Foot of each Table, is the Sun's Setting and 
Sun's Amplitude, agreeable to thoſe ſeveral Declinations 
at the head of each Column; and are diſtinguiſhed from 
the reſt by the Words in the 'Left-hand Column, thus, O 
ſet, Sun's Amplitude, or ſo much of them as the Column 
can contain. Note, The Sun's ſetting is annexed to 
each Table, but the Sun's Amplitude only to that for 
North Declination, becauſe it's the ſame (for. quantity) for 
South Declination. - 

The Sun's ſetting is Hours and Minutes, but the Ampli- 
tude is degrees and minutes, having (4) over the RS" 
and (m) over the Minutes. | 

F3 ty 
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By theſe Tables (being Sun Dials for all Latitudes) may 

be known the Time of the Day, the Sun being vikble in Þ 

any part of the Hemiſphere, as true and exact as though | 

he was upon the Meridian; alſo his Rifing, Setting and 

Amplitude. The like may be known by any Star, whoſe 8 

Declination doth not exceed 23d. 29m, as will be evident 
by the following Propoſitions. 5 


Propoſition 1. T H E Latitude of a Place, the Sun“? 

2 Declination, and his Bearing given; | 
to find the Hour of the Day. 
. Note, By Bearing, is meant the Azimuth, or Point of WW + 

the Compaſs he is upon; and that is found by Setting the 
Sun with an Azimuth Compaſs, which is the trueſt way, 
und is to be preferred before ſetting the Sun with a common 
0 


mpaſs. | | 
| The Reſolution of this Propoſition is thus. | 
1. Seek in xy — able —— given Latitude. : 
| 2. At the Head of the Table ſeck the given Declinatio 8 _ 
or the neareſt to it | | ” 
: 3. Find the = Bearing, among the Points of te 1 
Compaſs on the Left-hand Column. 4 
4. Then look ſtraight to the Right-hand of the Bearing , 
till you come right under the Declination, (before foun BF N 
in the Head of the Table, and what Number you fin 
there, is the Hour required. W T %1#t - 36 1 
Example 1. In the Latitude of 30 degrees, the Sun ., 3 
ving 15 9 North Declination, I deſire to know 1, 1 
N by the Sun cometh upon the S8. W. Point of tu i; 
\ Look for the Table that belongech to the Latitude . C 
30 Degrees, in the Head of the Table, which is in Pa; ag 
34, and look for 15d. in the Column under North Declfſ , 
nation, and for S. W. on the Left-hand of the Table, an . — 
-then in the common Angle of meeting you'll find thi | 


Hour of the Day to be oh. 58m. that is 58m. paſt 12 i 
Clock, the Time required. 5 1 
1 % 4x 


r + 
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Example 2. J deſire to know at what a Clock the Sun 


cometh to the 8. W. in the Latitude of 30 degrees, the Sun 

having 1 5 degrees South Declination ? Anſwer, 34 minutes 
{t 2 a Cloc 1 B58 | | | 

P For if you turn to the Dial for Latitude 30 degrees 


in Page 54, and in the Table for South Declination, ſeek 
| 25d. at the Head of it, under which, and right againſt 


S. W. (on the Left-hand) you'll find ah. 34m. the time of 
the Day required, | „ 1 

If the Declination be not the ſame; with the Declination 
in the Head of the Table; then look under that Declination 
neareſt to the Declination propoſed. 


But more exactly thus, Find the Hour for the next De- 
clination both leſs and greater than the Declination propeſeds | 
the 


and take the Difference of thoſe Hours, as alſo of t 
clination belonging to them: then ſay, 1 

As the laſt Difference, is to the firſt Difference; ſo is 
the Difference between the Declination propoſed and the 
next leſs in the Table, to a fourth Proportional, which 
add to (when the Hour in the Table increaſeth) or (when it 


decreaſeth) ſubtract from the Hour belonging to the leſs 


Declination aforeſaid : So you'll have the Hour required 
exact to the Declination propoſed. | | | 

Example 3. Admit the Declination to be 18 deg. 20min. 
North, I defire to know at what a Clock the Sun cometh 


upon the WSW. Point of the Compaſs, in the Latitude of 


39 Degrees ? | | 
In the Table, the neareſt Number to 18 deg, 20 min. 
is 17d. 3om. Then under 17d. 3om. and againſt WSW. 


is Ih. 42m, which ſheweth that the Sun cometh upon 


8 N Point of the Compaſs, at 42 min. paſt one a 
| Now becauſe the Declination propoſed, and -the De- 
clination in the Head of the Table, are ſomewhat diffe- 
rent; therefore you may make a Proportion, very eaſil 
thus, under 17d. 3om. _ againſt W. S. W. you'll find 
7 4 Ih 
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By theſe Tables (being Sun Dials for all Latitudes) may 
be known the Time of the Day, the Sun being vible in 
any part of the Hemiſphere, as true and exact as though 
he was upon the Meridian; alſo his Riſing, Setting and | 
Amplitude. The like may be known by any Star, whoſe ji 

Declination doth not exceed 23d. 29m. as will be evident 
by the following Propoſitions. | 


Propoſition 1. T HE Latitude of a Place, the Sun's | 
1 Declination, and his Bearing given; 
to find the Hour of the Day. | 
Vote, By Bearing, is meant the Azimuth, or Point of 
the Compaſs he is upon; and that is found by Setting the 
Sun with an Azimuth Compaſs, which is the trueſt way, 
and is to be preferred before ſetting the Sun with a common 


| Compaſs. | | 0 
Ty Reſolution of this Propoſition is thus. 
1. Seek in the — Table for the given Latitude, | l 
2. At the Head of the Table ſeek the given Declination 4 
or oy rage to it. | 5 =; 7 
Find the given Bearing, amon oints of the 
— on the Left- hand Chon, 1 ," [ 


4. Then look ſtraight to the Right-hand of the Bearing, MW © 
till you come right under the Declination, (before found N 
in the Head of the Table, and what Number ,you find 
there, is the Hour required. | 1 443-36 : 
Example 1. In the Latitude of 30 degrees, the Sun lu - 3 

ving 15 d North Declination, I deſire to know it . 
what a Clock the Sun cometh upon the S. W. Point of thi 
Lock for the Table that belongeth to the Latitude of 

- 30:Degrees, in the Head of the Table, which is in P 
- 54, and look for 15d. in the Column under North Decli- 
nation, and for $.W, on the Left-hand of the Table, and 
then in the common Angle of meeting you'll find the 
Hour of the Day to be oh. 58m. that is 58m. paſt 12 
1 4% x* 


i + 
»* 


Example 2. I deſire to know at what a Clock the Sun 
cometh to the S8. W. in the Latitude of 30 degrees, the Sun 
having 1 * 484 South Declination ? Anſwer, 34 minutes 
paſt 2 a Clock. ed 7 | 
For if you turn to the Dial for Latitude 30 degrees 
in Page 54, and in the Table for South Declination, ſeek 


15d. at the Head of it, under which, and right againſt 


S. W. (on the Left-hand) you'll find ah. 34m. the time of 
the Day required, 5 „ | 
If the Declination be not the ſame; with the Declination 
in the Head of the Table; then look under that Declination 
neareſt to the Declination propoſed. 

But more exactly thus, Find the Hour for the next De- 
clination both leſs and greater than the Declination propaſeds 
and take the Difference of thoſe Hours, as alſo of the De- 
clinadion belonging to them: then fay, © _. 

As the laſt Difference, is to the firſt Difference; fo is 
the Difference between the Declination propoſed and the 
next leſs in the Table, to a fourth Proportional, which 
add to (when the Hour in the Table increaſeth) or (when it 
decreaſeth) ſubtract from the Hour belonging to the leſs 
Declination aforeſaid : So you'll have the 
exact to the Declination propoſed, | 2 

Example 3. Admit the Declination to be 18 deg. 20min. 
North, I deſire to know at what a Clock the Sun cometh 


upon the WSW. Point of the Compaſs, in the Latitude of 
30 Degrees ? # 


In the Table, the neareſt Number to 18 deg, 20 min. 


is 17d. 3om. Then under 17d. 3om. and againſt WSW. 
is Ih, 42m. which ſheweth that the Sun cometh upon 


the W. S. W. Point of the Compaſs, at 42 min. paſt one a 


Clock. | 
Now becauſe the Declination propoſed, and -the De- 
clination in the Head of the Table, are ſomewhat diffe- 
rent; therefore you may make a Proportion, very eaſil 
thus, under 17d. zom. * againſt W. S. W. you'll find 
SG | I h. 
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88 The Mariners Compaſs Refified. 
1h. 42m. and under 20d. oom. you'll find 1h. 25m. 
the difference between theſe two Numbers is 17m. And 
the difference between the Declination 17d. 3om. and 
20d. is 2d. 3om, or 150m. Alſo the difference be- 
tween the Declination 18d. 20m. and 17d. 3om. is 
5om. Then ſay, As 150m. is to 17m. ſo is 5om. to 6m. 
almoſt : But becauſe 50 is + of 150, therefore the third 
part of 17m. is near 6m. which ſubtrafted from th. 
42m. (becauſe the Hour decreaſeth) and the Remainder 
Ih. 36m is the true Hour of the Day, the Sun being upon 
the W.S.W. point of the Compaſs, having 18 degrees 
20 min. North Declination. | 
Do the like with 'any other Degrees and Minutes of 
Declination : But if the Declination be not very differ- 
ent from that in the Head of the Table hag need not 
make any Proportion: Likewiſe when the Sun is near the 
Meridian, you need not make any Proportion, | becauſe 
there the difference is but ſmall, 5 
Note, There is none but the Afzernoon Points in the 
Tables of theſe Dials, yet you may eaſily find the Time of 
the Day for the Forenoon Points by what follows. 0 
For Points equally diſtant from the Meridian, are equal 
Time from Noon, ſo that at what Space of Time from 
Noon the Sun is S. E. in the Forenoon, the like Space of 
Time from Noon he is S. W. Afternoon. 
As in the Table following, the Points that ſtand right 
againſt one another, are equally diſtant from the Meri- 
dian; therefore to find the Hour of the Day, the Sun 
being upon any of the Forenoon Points, ſee what Time 
of the Day it is when the Sun is upon the Afternoon 
Points that ſtand right againſt the Forenoon Points de- 
fired, and ſubtract thoſe Hours and Minutes from 12 


required, 
4 


Hours, the Remainder is the Hour aud Minute of the Day 


SS De 


2222208 


The Mariner: Compaſs Renijfed. * 89 


[4 TABLE of the Points 75 the Compoſt, equally 
ew eri | 


— 
- 


diftant from the dian. 

Forenoon Points, Afternoon Points. 
South. | South, | 
South by Eaſt | South by Weſt 
South South Eaſt South South Weſt 
South Eaſt by South | South Weſt by South 
South Eaſt . | South Weſt 1 
South Eaſt by Eaſt South Weſt by Weſt ; 
Eaſt South Eaſt Weſt South Welt ; 
Eaſt by South Weſt by South +» 

Eaſt by North _ | Weſt by North 
Eaſt North Eaſt Weſt North Weſt 
North Eaſt by Eaſt North Weſt by Weſt 
North Eaſt North Weſt | 
Norh Eaſt by North North Weſt 8 
North North Eaſt North North Weſt 
North by Eaſt | North by Weſt 
| North ; North 
| ___ Forenoon Points. Afternoon Points. 


— 


Example 4. In the Latitude of 60 degrees 
being North Eaſt; I demand the Hour of the Day, the 


Sun ring 22 
In the 


North Declination. ; 
un-Dial for Latitude 60 degrees, (in Page 84) 


, the Sun 


look againſt N. W. (which. is the Afternoon Point, corre» 


| ſponding to N. E. the Foreneon Point,] and finding 


the De- 


clination 22 degrees in the Head of the Table, in the com- 
mon Angle of meeting is 8 Hours 41 Minutes, which 
ſubtract from 12 Hours, the Remainder 3 Houts 19 


Minutes 


The Mariner's Compaſs Reflified. 
Minutes is the Hour of the Day required in the Moraiag. 
Example 5. The Sun being ENE. in the ſame Latitude, 
Day the fame Declination; I demand the Hour of the | 


* , * * 
„„ 25 a 


ay? | | | 
lap Latitude: 60 and North Declination 22 de- 
grees, the Sun being W. N. W. it is 54 minutes paſt 642 | 
ock in the Afternoon; which ſubtract from 12 Hours, | 
the Remainder is 6 minutes paſt 5 in the Morning; the | 
Time deſired. 4 8 A i 
' Example 6. In the Latitude of 35 degrees North, the 
un having 15 degrees North Declination, and being 
Dor? Eaſt by. alt; I demand the Hour and Minute of the 
a Ts | g ; 
In the Table for Latitude 35 degrees (in Page 59) F 
look againſt S. W. by W. (the Afternoen Point Ei . 
ndenc to S. E. by E. (the Forenoon Point.) And the 
| lination 75d. in the Head of the Table, and in the 
common Angle of meeting is 1h. 45m. which deducted | 
from 12 Hours, the Remainder is 15 minutes paſt 10 a | 
Clock, the true Time of the Day deſired. | | 
Example 7. In the Latitude of 35 degrees North, the 
Sun having 15 degrees South Declination, and being S.E. 
by E. I demand the Hour of the Day? Ff 
Anſiw. 20 Minutes paſt 8 a Clock; for the Hour in 
the Table is 3 Hours, 40 Minutes, which ſubtracted 
from 12 Hours, leaveth 8 Hours 20 Minutes, the Hour 


Ihe like is to be underſtood of any other Latitude, | 
with any other Declination, and with any other Point of MW © 
the Compaſs. L 5% 6 Pr 

Nete ; Theſe Tables ſerve as well in South Latitude, u 
in North Latitude, only the Difference will be this ; 

If the Latitude be contrary, then the Declination muſt 
be contrary, and the Points of the Compaſs rh that 

to ſay, North Declination muſt be counted South; and 
South eclinatien muſt be counted North; and the South 


$4444 45S point 


”—_ 


Pd ed — £4 OO — Font 


2 2 yp mp rs el 


and 8.8. W. muſt be N. N. W. and S. W. by S. muſt be 
N. W. by N. and ſo for any other Point, as in een, 


ing Table. 
N — 


both in North Latitude, and in South Latitude; ; 
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point muſt be North; and S. by W. muſt be N. by W. 


ATABL E of Points equally diſtant from Noon 


either before Noon or Afternoon. 
w. Latitude. ar * 


. 


1 F _Forenoon. | Afternoon. 
es W N — E | TE -|Nþ W 4 
NNE N NW 


. 


ts „ CINE EC or, FE 485, 
c TIS. LS * * _ 


3 NW by N | | 
North Eaſt North pan Bl 
8 — FF | 
WW 1 8 
8 ik by N Wb I 
eſt Et 2 
N 12 E N 
W E S E x 
W byW SE by E 
South Eaſt 8 
| SEN 
w wt 
orth | South 
Propoſition 2. To find the _ of the Ni robe by the = 


and the Tables of Sun-Dials. 


you y d. che Hour of the Night, by the Bearing 
= "of any known Star, whoſe Declination doth not 
exceed the Sun's Declination, after this manner. 

Find the Time of the Star's coming to the Meridian on 
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4444s -» Hil N 
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the Day propoſed; then if the Star be on the Eaſt-fide 
of the Meridian, ſubtract the Hours and Minutes which 


theſe Tables ſhew, from the Time of the Star's coming 
to the Meridian, the Remainder is the Hour of the Night: 
But if the Star be on the Weſt-ſide of the Meridian, then 
add thoſe Hours and Minutes aboveſaid, to the Time of 
the Star's coming to the Meridian, the Sum is the Hour of 
the Night. 7 | 


To find what Time the Stars come upon, or to the | 
Meridian, ſee the Mariner Calendar, in the Uſes of the | 


Tables of the Sun's, and a Star's Right Aſcenſion, Pages 
37 58, 59» bo, and 61. ' | ö 


+ Example 8. Admit the 26th Day of Olãober, in the Lati- 
tude 40 degrees North, I obſerve the Bull's Eye to be S. E. 
TI demand the Hour of the Night? | 


8 *- ” 


The 26th Day of Oeber, the Bulls Eye cometh on the | 


Meridian at 18 Minutes paſt 2 a Clock in the Morning; 
this Star's Declination is 15 deg. 58 min. North, therefore 
in the Table that belongs to 40 degrees in Page 64, 
ſeek in the Head of the Table the Declination of. the 
Star, or neareft thereto, and by the ſide, the Point of the 
Compaſs, and in the common Angle of meeting, is 1 
hour 31 min, which ſubtracted from 2 hours 18 min. the 
Star's Southing, the Remainder © hour 47 min. is the Hour 


of the Night deſired. | But if this Star had born S. W. 


ou muſt have added, and then the Hour would have 
een 49 min. paſt 3a Clock in the Morning. 


BAA * * bBbS NCT 33 h. m. 
The Time of the Star's being on the Meridian——2 : 18 


His, Dittance from the Meridian either at SE or SW. 1. 37 


The Time of the Night, the Star being SE. —— 0 : 47 


The Time of the Night, the Star being SW, — 3 © 49 
| ** 


5 
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Example 9. Admit the 16th Day of November, in Lati- 
e tude 45 degrees North ; I ſee the Lion's Tail upon the E. 
SE. point of the Compaſs, having Declination 16d. m. 
8 North, I demand the Hour of the Night. 


The Operation. „„ 


His Diſtance from the Meridian, being——03 : ot 


e Time of the Night, the Star is ESE&—05 : o Morn. 


” — c——— —— 
e 


$ Time when this Star is W. S. W. 11 : og Morn. 


Note; If the Compaſs hath Variation, you muft allow 
i- for the Variation: But if you will uſe this following 
E. Inſtrument, which I call a Rectifier, you need not reckon 
which way the Variation is, either Eaſtward or Weſt- 


he WM ward; for this Inſtrument will do it fo plain, that you 


T cannot be miſtaken, as is ſhewn in the following part of 
re this Book : But for the preſent I will only give you one 
4, Preopyſition, and apply it upon the Rectifſier, which is as 
he followeth. 1 | e 
Propeſtioan. Admit in Latitude 47 degrees North the Sun 


hath no Declination, I obſerve the. Sun to riſe upon the 
E.S.E. Point of the Compaſs; I demand the Variation? 


Welt; but according to the foregoing Propoſition, the Sun, 
did riſe E.S.E. therefore there is two Points Variation, a8 
will appear by the following Rectifier. | 


The Deſcription of the ReRiifier. 


> 


1 HIS Inſtrument containeth two Circles or Compaiics, 
od, 


one within the other; but as it is made in 
the one moveth upon the other ; ſo that the inward or 


| ' 7 
” 


Time of the Star's being on the Meridian—08 : 08 Morn. 


being in one of the Equinoctial Points, at which time he 


The Sun having no Declination, in any Latitude (if 
there be no Variation) the Sun will rife at Eaſt, and ſet at 


Sf _ The Marine 5 Compaſs Neapel, ? 


upper Circle, repreſenteth the Compaſs that you * by, * 

— is ſubject to Variation: but the outward or un 
rele, repreſenteth a true Compaſs that never "vaticth, 

_ by it you _ readily rectify your Compaſs, when it 
oth vary ; thus 

bs bring the true Point of Riſing, or Setting on 
the outward or under Compaſs, to touch the falſe Point of 
Riſing, or Setting, on the inward or upper Compaſs, there 
let the Inſtrument ſtand, _ 

As in the foregoing Propo ien; The Eaſt Point is the 
true Point of Riſing, and E. S. E. Point is the falſe Point 
of Riſing, therefore bring the Eaſt Point on the outward or 
under * — K touch the E. S. E. Point on the inward 


"Then the the Nine that are upon the outward Compaſs, 
ſhew the Points that are upon the inward Compaſs ; 
Pe. that according to this Obſervation the N. N. E. 
oiht on your aſs, is the true North Point; and the 
N — ing NW. W. W. 5 is the true WNW. 
an is the true oint; as plainly appears 
by the Rectifier. —_ 
” Note, The true Points are always counted on the outward 
Circle or Compaſs. 
This Inſlrument in Wood, is larger a this Figure, 
and there the Points are divided into Halves and Quar- 
ters ; as alſo each Compaſs (in ſome) is divided into 360 
| degrees, number'd from the North, and South, (both 
Rs. Eaſt and Weſt, ending there in 90 
ces. 


© - 


- 
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opoſition 3. 75 . find the. Sun's Riſing, | Sitting - 

Amplitude by the Table of the Ja- Bis. 
N the Table for che Latitude of the Place, ſeek the 
Declination, under which, and againſt O Set, is the 
un's Setting; and againſt Sun's Ampl. is the Amplitude. # 


A 
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upper Circle, repreſenteth the, Compaſs that you fteer by, 


— is ſubject to Variation: but the outward or under 
ircle, repreſenteth a true Compaſs that never varieth. 


And by it you may readily rectiſy your Compaſs, when it 


doth vary; thus: Wot 
Always bring the true Point of Riſing, or Setting on 
the outward or under Compals, to touch the falſe Point of 


Riſing, or Setting, on the inward or upper Compaſs, there 


let the Inſtrument ſtand | 

As in the foregoing Propoſition ; The Eaſt Point is the 
true Point of Riſing, and E. S. E. Point is the falſe Point 
of Riſing, therefore bring the Ezft Point on the outward or 
under. Compaſs, to touch the E.S.E. Point on the inward 


or L. aaa Compaſs. : 
Ihen the Points that are upon the outward Compaſs, 
| ſhew the Points that are upon the inward Compaſs ; 
ſo. that according to this Obſervation the N. N. E. 
oiht on your Compaſs, is the true North Point; and the 
North be E NNW. ud che NW. is the ttue WNW. 
and th is the true W. S. W. Point; as plainly appears 
by the Rectifier. N N ‚ 
Note, The true Points are always counted on the outward 
Eircle ane, ‚ . b | 
This Infirument in Wood, is larger than this Figure, 
and there the Points are divided into Halves and Quar- 
ters; as alſo each Compaſs (in ſome) is divided into 360 
degrees, number d from the North, and South, (both 
ways) towards the Eaſt and Weſt, ending chere in 90 
5-4 | 


$3 


* Wes - "3 r B mays 
The Mariners Compaſs Refified. 93 

ten dag! 77 2 11509 55 ent x * 1 2 Ws 
LECTIAH LE FFTrr— 
$455 nnn | } + 24 Fe +6k 


+ E 4 


2 13 9 4 
p * F, 
? 7 


1 7% 


„ 
' { F f k my 1 ? 
e - * - 


Propoſition 3. T nd the Sun's Riſing, | Setti . 
; Amplitude 1 Table of the Sun - Dial. * nf”. 


]'N the Table for che Latitude of the Place, ſeck the 
Declination, under which, and againſt O Set, is the 
dun's Setting ; and againſt Sun's Ampl. is the Amplitude. 41 


96 


And if you ſubtract the 


gives 


Example 10. Latitude 50 degrees 
degrees North, I demand his Riſing, Setting, and 


; (in Page 74) ſeek the 
Declination 20 degrees North at the Head of the Table, 
. (9 /et is 7.43, which ſheweth 

the Sun ſetteth at 43 Minutes after 7 in the Afternoon; 
from 12h. the Remainder 4h. t7m. is his 


tion 20 


his 
In 


under which, and right 


* which ſubtract 
Riſing. f | . 5 
a 1 the 3 20d. and 
againſt Sun's Ampl. is 32d, 8m. un's Am 
Northerl 


In 


with 


N 


Note 3. In South Latitude with South Declination, 
alſo in South Latitude with North Declination, the Sun“ 


his Riſing. f 


Amplitude? 


the Table for 30 d 


that is, Eaſt Northerly at his Riſing, but Weſt 
at bis Setting. | 
Note 1. The al 


the Declination : 
for South Declination, only in 


% 


to the given Declination. 


The Mariner's Compaſs ReBifed. 
Sun's Setting from 12 Hours it 
North, Sun's Declina- 


ways of the fame Name 
that Reaſon the Ampli- 
tude is ſet only for North Declination, being the ſame 
*in Quantity Ouality it's 
the contrary. * 
Note 2. The Sun's Riſing for North Declination, is the 
Setting for South Declination ; For that Reaſon the Table 
hath only © et, both for North and South Declination; 
yet they ſerve for both Riſing and Setting, by looking con- 


herefore, to find the Sun's Riſing, when he hath 
North Declination, look under South Declination ; and 
when he hath South Declination 


„ (to find his Riſing) look 
under North Dectination. 


litude : 


Riſing and Setting is the ſame as in North Latitude with 
North Declination, as alſo in North Latitude with South 
Declination. ö 


Then 


be Mariners Compaſs Reftified. 97 
Therefore theſe Tables are as uſeful in South Latitude as 
in North Latitude; if North Declination in theſe Tables 
be counted for South, and South for North. 
Nete 4. The Riſing, Setting, and Amplitude of an 
Star (whoſe Declination doth not exceed the Sun's great 
Declination) may be found by theſe Tables ; provided its 
| Southing, or Time of the Star's coming to or on the Me- 
ridian, be known. | 

For the Time of Sun-ſetting in theſe Tables for any La- 
titude, is a Star's half Continuance above the Horizon, 
having equal Declination, and the ſame kind with the Sun, 
for the ſame Latitude. 8 | 5 

Therefore the half Continuance of a Star above the 
Horizon (found in theſe Tables as before directed) added 
to, and ſubtracted from the Star's coming to, or on the 
Meridian; the firſt is the Star's Setting, the latter its 
Riſing. | | 

Examples of this Nature you will find in the Uſe of the 


pl. next Tables of Semidiurnal and Seminocturnal Arches, to 
ame i which the Reader is referred. SIR | 

ICs The Amplitude of a Star by the foregoing Tables is 
found as the Amplitude of the Sun was, which is more 
| fully treated on in the Uſe of the Tables of Amplitude, 
s the WF in Page 146, | | > 611 


* 


C; 
Aſtronomic TABLES of Semidiurnal and Semi- 
nocturnal Arches : Shewing the true Time of the 
SU N's Rifing and Setting; with the Length of 
the Day and Night, for any Day in the Tear; fit- 
ting all Places in the World, wwhoſe Pole is not eleva- 
ted above bo Degrees, either North or South, and. 
to laſt with Exatineſs, as long as God upholdeth 
(be Courſe of Nature. | | 


4 
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AT 7 BL E ſhewing the Semidiurnal Arch, or Time of | 


i the Seminofturnal Arch, or Time of Sun: ri ſi ng, when 
the Sun hath South Declination. 
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4TABL E fhewing the Semidiurnal Arch, or Tim of | 
\"Sari-/etting, then the Sun hath North Declination; and 
the Seminofturnal Arch, or Time of Sun-rifing, when 

the Sun hath South Declination. X ; 
The Degrees of Latitude. 
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4 TABLE fhewing the Semidiurnal Arch, or Time of 
Sun-ſetting, when the Sun bath North Declination ;. and 
the Seminocturnal Arch, or Time of Sun-riſing, when | 
the Sun hath South Declination. | | 
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A\ TABLE fhewing the Semidiurnal Arch, or Time of 

Sun: ſetting; when the Sus hath North Declmation ; and | 
. the Seminoctur nal Ar ch, or Time of Sun-rifing, when | 

the Sun hath South Declination.*- © 1 


* = Sw * 


3 8 The Degrees of Latitude. | 7 
Ne 
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” thor” _ The Mariners Compaſs Refified. 
4 TABLE N the Semidiurnal Arch, or Time of 
} Sun-ſetting, whet the Sun hath North Dechnation 3 and 
the Semi nocturnal Arch, or Time" of Sun-riſing, when 
the Sun hath Saath Deilination, 0 ON 0 ne 
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_ —_ _ _ —— 


{TABLE ſhewing the Semidiurnal Arch, or Time of 

Sum- ſetting, when the Sun hath North Declination ; and 

. the deminocturnal Arch, or Time of & un-riſing, when 
the Sun hath South Declination. | 
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Sun-ſetting, when the Sun hath North Declination; and 
the Semi nocturnal Arch, or Time of Sun-riſing, when 
the Sun hath South Declination, 


—___ 


i TABLE wing the Semidurnal Arch, or Time of | 
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| Sun-ſetting, when the Sun hath North Declination ; and 


the Seminocturn al Arch, or Time 
the Sun hath South Declination. 


The Degrees of Latitude. 
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A TABLE ſhewing the Semidiurnal Arch, or Time of 


the Sun hath South Declination. 


Sum- ſett ing, when the Sun hath North Declination; and 
the Seminodturnal Arch, or Time of Sun-riſing, when 


—_ The Degrees of Latitude. 
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108 Je Marier's Compaſs Rreiſ. 
he Uſe of the foregoing T AB L E S of 
Semidiurnal and Seminocturnal Arches. .. 


To find the Time of the Sun's Riſing and Setting, and 
' the Length « Day, and of the Night, by .. theſe 
Tables, $02 59145. 20296775 Ke: Ml 
F IRST, ſeek the Sun's Declination, in the Tables 
of Declination, for the Day propoſed ; -with which 
enter the Tables of Semidurnal and Seminocturnal Arches; 
finding the Latitude of the Place in the Head of the Te- 
ble, and the Degree of the Sun's Declination in the firſt 
Column on the Left-hand; and in the common Angle of 
Meeting is the Semidiurnal Arch, if the Sun hath North 
Declination; but it's Seminocturnal Arch, if the Sun hath 
South Declination. we: 123k 36 ; 
Example 1. For Illuſtration hereof, let it be required 


.& 


. 


to find the Time of the Sun's Riſing, Setting, and the 


Length of the Day, and Length of the Night for the 4th 
Day of May, 1754, in Latitude 46 Degrees North ? 

At which Time the Sun's Declination is 16 deg. o1 min, 
North ; with which enter the Fable, as is before declared, 
and the Semidiurnal Arch is 7 Hours 9 Min. the true Time 
of Sun-ſetting ; whoſe Complement to 12 Hours is the 
Seminocturnal Arch, or the Time of Sun-rifing, and is 4 
Hours 51 Min. double the Semidiurnal Arch, you have 
the Length of the Day; double the Seminocturnal Arch, 


the Aggregate is the Length of the Night. See the Work 


following. | H. M 
* f _ 94 * .: 00 

The Semidiurnal Arch, or Time of Sun- ſetting 07 : 09 

ESS 851064 Fs 2.2 de o Bo] —ů A — 

[The Complement to 12 Hours is — — o. 51 
* — - % {4 3125 ee 


e n e | 
| © The SeminoRurnal Arch, or Lime of the Sun-riſing, in 


- Latitude 46 Degrees North, is 4 Hours 5t Minutes, 


* _ﬀ 7 So ens ˖§—‚— l © Tw 1 


a Mariner” s  Conpaſ Refi, 


The Saddle Arch: doubled — r wag 5 09 
The Length of the Day, May c 1754, = — Ts 
The Seminocturnal Arch doubled ———— —5 1 2. Fj 


The Length of the Night, May 4, 1754» 8942 


Example 2. But when the Sun hath 16 deg. of min. 
South Declination, in this Latitude of 46 deg. North; 
then the Day-Arch will become the Night-Arch, and 5 
Night-Arch will become the Day-Arch. 

go on Nov. 6..1755, the Sun hath 16 deg. oo * 
South Declination; then the Time of the Sun's Riſing 
is 7 Hours 09 Minutes, his. Setting 4 Hours 51 Minutes; 

the Lengrh of the Day 9 Hours 42 Minutes, =o ive. 
Length of the Night 14 Hours 18 Minutes. 


Example 3. Let it be required to find the Time of 
the Sun's Riſing and Setting, with the Length of the my 85 
and Night, for the 26th of December, 1756, in Latitu 
* 53 deg. North; at which Time che Sun's Meeting N. 


red, 23 deg+ 22 min. South? _ | H. 
ime I: 2 * 
the The'SeiminoQurnal Arch, or Time of fSun-riſing 08 : 
is MW The Complement to 12 Hours is -03 : 75 
have And is the Semidiurnal Arch, or Time of Sun-ſetting, 
uch The Semidiurnal Arch doubled —1 3292 
Vork 2 | | 03: 40 
The Length of th Day, December 26, 1756, 0%: 20 
o8 : 20 
The Seminofurnal Arch doubled k — 1 245 


The Length of the Night, December 26, 17 56, is 10 
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. Theſe Tables will ſerve as well in South Latitude as in 
North, with this Alteration only; When in South Lati- 
tude, then ufe South Derlination there; as you do Norch 

Yination here, in North Latitude. "4 
or then theſe Tables ſhew the Semidiurnal Arch, or 
the Time of Sun-rifing 


nation; and the Seminocturnal 
Sun-ſetting, when the Sun hath North 


Example. 4. Let it be required to find the Tigie of tf 
Sun's Rifing and 7 with the Length of the Day ani 
lay, 1757. in Latitnde 46 Degree 


. u = p 
At which Time the Sun's Declination is 16 
og Minutes North; with which enter the Table, 


Night, for the 4th of 
Re 


4 of the Clock, | n 
The SeminoRtural Arch doubled K. Wl 


7 / Hl 


The Length of che Night. 24 | ” | i ah T 
. of B. an r . 
: in Latitude 46 Deg. South ey nel 14 18 


— > — 


The Semidiurnal Arch doubled | ; 04 : 5 


„„ T0 - 


— —— 


The Length of the Da the 4th of mubbiruts 
0957. Ladd 46 Jegrees 2 — $ Og * 41 
mple 5. Let it be required to find the Time of the 


Sun's Riſing and Setting, with the Length of the Dy 
and Night, for the 26th of December, 1755. in Li 
titude 53 Degrees South. At which Time the Sun! 
Declination is 23 Deg. 24 Min. South; with which 
enter the Table of Semidiurnal Arches, &c. and you wil 
find as follows, | MY 10-10 es 
5 H. M. 


„hen the Sun hath South Decli- 
Arch, or the Time off 
recindtloln © 27+ 


FJ _ 49 


feel 

1 
the f 
Seminocturnal Arch is 7 Hours 9 Min. the Time of Sun- 
rifing ; whoſe Complement to 12 Hours is the SemidiurnalÞ 
Arch, or Time of Sun- ſetting, Which is at 51 Minutes paſt 
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in 7 H. M. 
i. ms ELL r 
rth BY The Semidiurnal Arch, or Time of Sun ſetting - o8 : 20 
Tze Seminocturnal Arch, or Time of Sun-xiſing 03 : 40 
or 8 | LY 
li. 88 The Length of the Day — — 16: 40 
we Length of the Night, December 26. 1755. : l 
Latitude 53 Degrees South N 
che Db find the Time of a Star's Riſing or Setting. 


rees BY theſe Tables the Time of the Riſing and Setting of 
Og all the Stars in the Heavens (whoſe Declinations do not 
tee; BY exceed the Sun's greateſt Declination,) in any Latitude that 
the the Tables contain, and at any Time of the Year, is found 
Jun- l in this Manner. b | 
un If the Star hath North Declination, and you in North 
pat Latitude, look for the Latitude in the Head of the Table, 
M. the Declination on the Left-hand, and in the common 
: oof Angle of meeting is the Star's Semidiurnal Arch, or half 
me Time of the Star's Continuance above the Horizon, 
in that Latitude; or the Diſtance of the Time that Star is 
in aſcending from the Horizon to the Meridian, on the 
Faſt-ſide; likewiſe deſcending from the Meridian, to the 
Horizon, on the Weſt-ſide of the Meridian. Now, if 
you ſubtract theſe Hours and Minutes from the Time of 
che Star's coming to the Meridian, the Remainder will be 
the Time of the Star's Riſing: and if you add, the Sum 
will be the true Time of the Star's Setting. 


Example 6. Let it be required to find the Time of the 
Riſing and Setting of the Bul”s Eye, November the 3oth, 
in the Latitude of 52 Degrees North: The Declination 
of this Star is 15 Deg. 58 Min. North: the 3oth Day of 
November this Star cometh on the Meridian at 55 Minutes 
patt 11 of the Clock at Night. | 
| 4: H. M. 
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| H. M. 
The Time of the Star's Southing a 11 5 
The Semt- apparent Arch, fubtra@ — — of : 26 


Time of the Star's Riſing in the Evening —— 04: 29 


Time of the Star's Setting in the Morning —— 07 : 21 


Note 1. If the Sum of the Addition exceed 12 Hours, 
caſt away 12. l . 

2. And when you can't ſubtract, add 12 Hours to the 
— Southing, and then ſubtract: What remains is it's 

ting. | 

3s. B00 7. I defire to know the Time of the Riſing 
and Setting of the Bul”s Eye, the 3oth Day of November, 
in.the Latitude of 13 degrees North: The Declination of 
the Bull's Eye 15 d. 58 m. North? | _— 


The Time of the Star's Southing 11: 55 
The Semi- apparent Arch, ſubtract — — — 06 2 15 


The Time of his Riſing in the Evening ——— 05 : 40 


The Time of his Setting in the Morning — 06 : 10 


If the Star hath South Declination, and you in North 
Latitude (look as before) the Latitude in the Head of the 
Table, the Declination on the Leſt- ſide, and in the com- 
mon Angle of Meeting is the Star's Semi-depreſſed Arch; 
which ſubtract from 12 Hours, the Remainder is the Star's 
Semi-apparent Arch, or half the Time that the Star doth 
continue above the Horizon in that Latitude: Therefore ſub- 
tract thoſe Hours and Minutes from the Lime of the Star's 
coming to the Meridian, adding 12 Hours to the Star's 
Southing, if otherwiſe Subtraction can't be made, the 
Remainder will te the Time of the Star's Riſing ; and if 
you add, the Sum will be the Time of the Star's Setting. 


Example 


* | 
3 
N 
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Exmple 8. Let it be required to find the Time of the 
Riſing and Setting of the bright Star in the Great Dog's 
Mouth, the 15th Day of November, in the Latitude of 
50 deg. North. The Declination of the Great Dog's 
Mouth, is 10d. 23m. South, and its Southing is 3 Hours 
10 min. in the Morning, the 15th of November. 


The Time of the Star's Southing is — 03 : 10 
To it add — | I2 : 00 
The Sum is IS: 10 


The Semidepreſs'd Arch, by the Table is = O7 : 22 
Which ſubtract from — - 12: 000 
8 The Remainder is the Semiapparent Arch 04 : 33 
Time of Southing, with 12 Hours added, is —— 15: 10 
of The Semidepreſs Arch, ſubtract ——————— 04: 38 
7 Time of the Star's Riſing in the Evening —— 10:32 


Time of the Star's Setting from Noon, or 48 
— Min. paſt 7 in the Morning —— ES 5 19 a 43 


40 Example q. I deſire to know the Riſing and Setting of 
dhe Great Dog the 15th of November, in the Latitude of 


30 Degrees North. Wn 
85 as i i = H. M. 
th Time of Southing, with 12 Hours added ——— 15: 10 
the be Semiapparent Arch, ſubtract ä 06: 39 
,m- Wl | ime of the Star's Riſing in the Evening o8:3r 


Time of the Star's Setting in theMorning, when f 
12 Hours is ſubtracted —— 1.66 649 19 49 


In South Latitude, to know the Time of the Riſing and 
Setting of the Stars. | 


O with thoſe Star's that have North Declination in 
South Latitude, as with Star's that have South Decli- 
nation when in North Latituder. 


3 | Example 
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Example 10. Let it be required to find the Time of 
the Riſing and Setting of the Bull -Eye the 18th Day a 
November, in the Latitude of 42d. South. 

The Declination of this Star is 15d. 58m. North: 
The 19th Day of November this Star cometh upon the 
Meridian at 46 min. paſt 12 in the Morning. 


i H. M 
The Semidepreſs'd Arch, by the Table is 07 : 00 
Which ſubtract from 12 : 00 


The Remainder is the Semiapparent Arch——— 05 : 00 


The Time of the Star's Northing is — 12 : 46 
The Semiapparent Arch, ſubtractt —————— 05 : 00 
Time of the Star's Riſing in the Evening — o: 4 | 


Time of the Star's Setting in the Morning o5 : 0 

In like manner the Riſing and Setting of any Star (whole 
Declination exceedeth not the Sun's greateſt) may be 
found in any Latitude, from the Equinoctial to 60 degrees 
either North or South. 
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8 L. 8: 


SHE WING, 
The Point of the Compaſs that the Sun and Stars Riſe au 
: Set upon. | 


Being of excellent Uſe for readily finding the Variation 
of the Compaſs ; and may be performed by an ordinary Me 
ridian Compaſs, but more exactly by an Azimuth Compab 
Fitting all Parts of the World, where the Pole is not ele 
vated above 60 deg. either North or South. Latitud 
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The Deſcription and Uſe if the PL TA B L ES, 


. THESE Tables: of Points of the Compaſs (at 
which the Sun or any Star, whoſe Declination 
exceeds: not 23 deg. 29 min.) begin at Latitude o Deg, 
and proceed orderly to 60 Deg. (being ſome four, ſome 
two Tables, in one Page) and fixty-one in all. 
2. In each Table are five Columns; the middlemof 
contains the Degrees of Declination, either North or 


South ; thoſe two on each fide of. it, mark'd 
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The firſt and ſecond Columns (under North Declia 
nation) as alſo the fourth and fifth Columns (under South 
Declination ] contain the Points, and each Quarter of a 
Point of che Compaſs, of both Riſing and Setting: Thus, 
Eat, Meſt, under which is 1, 2, 33 that is Eaſt or 

21 I water, 2 Quarters, 3 Quarters, Norherly or 
Southerly; then E. by N. W. by, N. under Which is 1, 2, 
33 that is, E. by N. or W. by N. 1 Quarter, 2 Quarters 
Northerly, &c. 

Theſe Tables are ready Helps for finding the Variation 
of the Compaſs with Eaſe and ſufficient Exactneſs; as is 
evident from the following Explanation. 


To find the Point of the Compaſe that the Sun riſeth ot 


Setteth with, at any Time of the Year, - 


Declination for; the Time propoſed; with which 
enter the foregoing Table, finding the Latitude in the 


Column; againſt. which, on the Leſt-hand, if it be 
North Declination, but on the Right-hand if it be South 
Declination, is the Point of the Compaſs that the Sun 
riſes or ſets at, e to the Titles at the Head of 
the Table. 


| Note, Theſe Tables ſhew the true Points of the Sun's 

Riſing or Settin ſo that you may readily kriow at any 
Time, ſeeing the Sun riſe or ſet, the Variation by an 
ordinary Meridian Compaſs. 

There are ſome Compaſſes not touched fo well .as th 
ought to be; others, in Time, will grow weak, or 
we SIT dap ing Tabl ! 

ow, by theſe foregoing Tables, may ve teal 
diſcover _ of theſe Deſetts, 8 1 N 

It may indeed be objected, they cannot ſet the Sun by an 

erdinary Meridian N ſo near as is required. 
2 


F IRS T, ſeek the Sun's Declination, in the Table of 


Head of the Table, and the Declination. in the. third 
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To this I anſwer, it's as eaſy to ſet the Sun by the 
Compaſs, as to ſteer a Ship by it; for expert Seamen 
can ſet the Sun, or a Headland, to near a Quarter of a 
Point by their Hand, (but with Sights much nearer the 
Truth.) The Poſture to obſerve in ſuch a Cafe, I adviſe, 
is thus: 
Set the Compaſs about two Feet high, and directing 
your Hand towards the Sun, note what Point, Half-Point, 
or Quarter Point, the Sun riſeth, or ſetteth on; then in 
that Table beloning to the Latitude, ſee whether the Sun 
riſeth or ſets that Day upon the ſame Point, found by 
Obſervation : If they agree, there is no Variation ; but if 
they do not agree, the Compaſs is not true, or there is Va- 
riation; and the Variation is ſo much, as is the Difference 
between the Obſervation and the Table, 


Example 1. Admit in Latitude 30 Degrees North, the 
Sun having 9 Degree, 44 Minutes North Declination ; [ 
obſerve the Sun that Day to riſe upon the E. N. E. Point 
of the Compaſs: I demand the Variation ? 

In the Head of the forgoing Tables look for the La- 
titude 30 Degrees; and in the third Column for 9g deg, 
44 min. North Declination ; and againſt it (under () rife) 
is E. by N. which ſheweth that there is one Point Variation. 
For it appears by the Table, that the E. N. E. Point on 
the Compaſs is the true E. by N. Point; and the E. by N. 
(as it's upon the Compaſs) is the true E. Point ; the 
Eaſt Point is the true E. by S. the S, E. is the S. E. by 8. 
and the South is the S. by W. the Welt is the W. by N. 
and the North is N. by E. "THR | 


This plainly appears by the Rectiſer, if you bring the 
E. by N. on the outward Circle, right againit the E. N. E. 
on the inward Circle. 


Now, ſuppoſe we were to obſerve the Sun at his Set- 
ting, in the Latitude of 30 deg. with Declination 9 deg, 
44 min. North as aboveſaid, we ſhould find the Sun to 
ſet exactly at Weſt by the Compaſs, although in the 
| Morning 
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Morning we did find the Sun to riſe at E. N. E. I know 
this will be little leſs than a Contradiction to ſome ; but if 
ou caſt your Eye upon the Re#ifier, you may fee it's a 
certain Truth. | 3 | 

Example 2. In Latitude 37 deg. North, the Sun's De- 
clination 8 deg. 58 min. North, 1 obſerve the Sun to riſe 
B. by N. a n Compaſs: I demand the Variation? 

In the Table that belongs 7 37 deg. againſt 8 deg. 
58 min. North Declination, and under O Rife, is E. by N. 
which ſheweth there is no Variation, becauſe the Obſerva- 
tion agreeth with the Table. . 

Note, If the Declination for the Day propoſed be not 
the ſame with the Declination in the Tables, then have 
Regard to the feareſt, allowing for the Difference, by the 
Rule of Proportion. | BY | 
| Example 3. In the Latitude 37 deg. North, ſuppoſe the 
he Sun's Declination 10 deg. 15 min. North, I demand the 

[ Point of the Compaſs the Sun then riſeth upon? 2 
nt In the Tables the neareſt to 10 deg. 15 min. is 11 deg. 
12 min. againſt which the Sun riſeth E. by N. a quarter N. 
- and ſets W. by N. a quarter N. but in the Table be 37 deg. 
Latitude, the Declination propoſed, is near about the 
middle, between 8 deg. 48 min. and 11 deg. 12 min. 
# Therefore the Sun riſeth E. by N. half a quarter N. and 
ſettetb W. by N. half a quarter W. | 

Underſtand the like in any other Caſe, let the Declina- 
tion be what it will, and in any other Latitude. 
Example 4. Admit in Latitude 38 d. 20 m. North, and He- 

clination 19 d. 50 m. South: the Sun rifeth upon the E. S. E. 
Point of the Compaſs: I demand the Variation ? | 

In the Table for Latitude 38 deg. and againſt 19 deg, 
41 min. (the neareſt to the given Declination) is E. 8. F. 
a quarter 8. which ſheweth that there is a Quarter of a 
Point Variation. For the ESE. Point is ESE. a quarter 8. 
and the North Point is N. a quarter E. For if you bring 
ESE. a quarter S. on the outward Circle of the Re#ifier, right 
againſt E. S. E. on the inward Circle, then 8. S. W. on the 

; I 3 Con- 
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Compaſs is SSW. a quarter W. and SE. is SE. a quarter 8. 
and E. is E. a quarter S. And ſo for any other Pont, Halk 5 
Apt Jag Quarter Point, by caſting your Eye upon the | 
ecki ier. 125 
ate, Theſe Tables ſhew the true Points of Riſing and 
Setting, and the outward Circle on the Rectiſier deth the t 
ſame ; but the Compaſs, when it differeth from the Tables, 


ſhews a falſe Point; and the inward Circle on the Refifier 7 
doth the ſame. i | | 
Example 5. Admit in Latitude 47d. 24m. North, the © 
Declination 15d. 2m South, the Sun xiſing E. by 8. by the n 
Compaſs; I demand the Variation? bi = ' 
By the Tables the Sun ſhould riſe E. S. E. therefore them 
is one Point Variation: For if you bring the E. S. E. on the f. 
outward Circle of the Rectiſfer, over "agpiaſ the E. by 8. I 
on the inward Circle, then the N. by W. on the Compaſs is ſl 
the true North Point; the N. W. is the N. W. by N. and 8 C 
the S. by E. is the true South Point. e 
By this Time I ſuppoſe my Reader able to diſcover ho b 
much the. Variation is, and how to reckon it without any Þ 
Geometric Demonſtration, or Arithmetic Calculation. | 
Mete, If you have any odd Minutes of Latitude, go to al 
that Table neareſt the Latitude you are in. i 
I come now to reſolve a Queſtion ſome are puzzled 
with; and that is this T1! 
ut, If the Sun riſe at E. N. E in any Lati tude th 
ſhould he not ſet the ſame Day at W. N. W. in the ſame F 
Latitude ? FTI nnen fo. 
n/ww. If there be no Variation, it will; but if there be N 
Variation, it will not be 10: The Reaſon is evident by the 
Recti fier. 21 | by 
By theſe Tables you may know upon what Point of the 10 
Compaſs any of the Stars riſe and ſet in any Latitude the BY 
Tables contain, either North or South, if the Declination uw 
do not exceed the Sun's greateſt Declination, | bt 
Example 6. Let it be required to find the Points of the WM ® 


Compaſs the Bull's Eye riſes and ſets with, in the Latitude 
of. 50 deg. North, p & 105 The 
- 
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The Declination of this Star is 15d. 58m. North; in the 
Table that belongs to 50d. againſt 15d. 57m. North Decli- 

ation, the Point of 5 Io E. N. E. a quarter N. and the 
Point of Setting W. N. W. a quarter C. [7 

Underſtanding the like for any other Star, whoſe Declina- 
tion does not exceed the Sun's eſt Declination. 
| The Uſe of the RECTIFIER. F 

HIS Inſtrument, as before deſcribed '( in' Page 93, 
1 94, and 95.) containeth two Circles or Compaſſes, 
one within the other; but as it's made of Wood, the one 
moves upon the other, and by it the Compaſs, when it 
varies may be rectified, as follows . 
. Bring the true Point of Riſing or Setting (as the Table 
| ſheweth) on the Outſide or Under Compaſs, right againſt 
= the falſe Point of Riſing or Setting (as your Compaſs 
ſheweth) on the Inward or Upper Compaſs ; then will the 
Under Campaſs rectify the Upper. | 5 

Example 7. Admit in Lat. 45d. N. the Sun's Declination, 
being 7d. 50m. South, the Sun ſetting upon the W. by N. 
Point of the Compaſs, I demand the Variation ? 

The Sun, if there be no Variation, will ſet at W. by 8. 
and riſe at E. by S. as appears from the Table; therefore it 


* 
. 


. 


Laar SS K 


is plain that there is two Points Variation. 

Bring the W. by S. Point on the outward Compaſs, 
right againſt the W. by N. Point on the inward Compals 3 
then the Points upon the outward Compaſs explain the 
Points that are upon the inward : ſo that, according to. th 
foregoing Obſervation, the N. N. E. Point on the Compaſſ 
is the true North: the North is the true NNW. the W. by 
N. is the true W. by S. the 8. E. by E. is the true E. 
by S. And ſo for any other Point of the Compaſs, by only 
looking on the Reeti er. ie ee 
And thus you ma Fare without reckon- 
ing which way the Variation is, either Eaſt ward or Weſt. 
ward: The Retifier doing it ſo plain, that you can't be 

14 
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14 TABLE of Amplitudes, fitting all Places from the Equa 
tor, to 60 8 of Latitude, either North or South. 1 


DOC 
s ung 


. 


30 8e 
© 


—— 


FEE 


D 
— 00 
oo 


1 


The Degrees of Latitude. 


* 


1 2 


D M 


under 


*UONJEur]Iagy 10 Sn 


1 - 
» 


1 88 The Mariners Compaſs Reatified. © * 370 


11 og5|11 0611 0811 11 1311 
12 o5|12 O 12 0912 12112 14 12 180 

013 8 13 0913 1313 16/13 17 
14 0614 08 14 10014 1414 1614 | 


—CSuc — ws —— — 


„% ww „ — wn 
Su ee 
— 
f 
8 


*UOTJE UT 
SY 
— 

We) 
8 | 

J 


15 09 [15 11] 15 15] 15 1711 
16 [16 07 10 10 18 12116 1616 19 . 
17 10017 137 17] 17 20 
18 18 o8 18 1118 1418 18] 18 227 18 
1919 0919 1219 1519 1919 2219 
2020 og 20 12 20 1620 20 20 2420 
2121 1021 13 21 1721 21121 2521 
2222 1022 13 22 18022 2222 27] 22 
2323 199 1423 1923 2323 2823 
23 45|23 gol23 54123 591 24 


— —⅜ 4 
. - 


A TABLE of Amplitudes, fitting all Places from the Equa-| 1 

tor, to bo Degrees of Latitude, either North or Seuth þ 
| The Degrees of Latitude. i 

—— — — —— ——— 1 

| ED D MID MID D Mo M. N 
0 o 001 00 00|00 ooo oo oo 00. 00 | oo | 1 
) 1]o1-00fot O0 oi oo o [03 : 0 iv 
0 2 0 or] o2 oi oz oi ſ oz o2 |oz o2{ oz { 
1 303 01] 03 0103 otlog 03103 03] 03 * 
l 4 | 04 02104 02 | 04 oz oA 04104 04.) 04 # 
8 os 1 02] 05  ©2{(05 03] 05 'o5 |O05 os log © off. 4 
2] 208 o2 o 03108 04 | 06 = o6 06 4 1 ol. 9 
2 . 707. 03107. 04 07  o5|07 0707 os o/ og if 
2 8 | 08 03 | 08 04 os o6|08 o8 08 let? 5 1 
2 7 9 0% 0409. 05 og 06] og 09 09 10| og | 1 
— . —— — — — — — — 1 
(3+ 10 64410 0610 % 10 1010 1110 13 1 

he x 

F ] 

3 | 


+ n 


. 


— — — 0 — 
wr g ET = OY Ben un pgs 
FR" 5 F 5 r y „„ ar $2 SI 8 8 
r IA II get e neee 
BY 'S. Km b = g We PO -— - - — = = by 


— ae" rr 
on OO A 
Y - 
LARA 

4a 


Y — 3 . 5 — — . - 
_ - 6 br eg it IH, IST, 
. > IL 
* 1 — . 


SS: 
EY 


» 
D 


[x33 ts _ i; — Compaſs 2 = [ ſ 


— 
ww = 


TABLE. Karre ni ng. all Places fromths "IC 1 
ter, 10 deer of Latitude, eithor North 22 ? 7 


= 


uon bud 
1 do 3 


HH — — 


The Mariner's Compaſs Net 2 139 


| 
A; TABLE of Amplitudes, fitting all Places from the Equa:| 
"tar, to bo Degrees of Latitude, either North or S. 


3 8 


— 


— c 3 82332 a rt * 
- 72 


Ik! be Degrees of Latitude. 
97 19 | 20 | 21. | 22.13. 


6 ak | 
IF, » ” - n — uti — ——— — . \ % — = s < — * "= 3 — 2 — — — 
* . . — * * 7 — 4 " => 
- 9 F * 8 f - | : == | - 
a p ( ->%. 1 * * . * + z _ 3 a ** — W ay = fe hang one Y + * . 7 7 pane? 
2728 Y . * . FREIE \ » . 8 N - 8 — 1 1 
J 8 . —_— » - v 2 * rug f Ss £ Ent ba, = 4 be . — ; Dn = | | ; 
P oe Eb ro T2 #x/ n — . "Rs | | = : | | | | — , 
: N : N 4 1 e eee S 2 - i 5 4 s 
8 hd 2 5 : 1 1 1 * 2 2 2 . 1 192 a poly his AS 9 8 
| l = 8 N * e 8 3 R = Fy ”—_ FS 
Ep; : ” Sr K ry 3 1 
o 


# 
Pe K 1 - 8 ; : / | | 
3 — —— —— — i Ste ty 1 N 8 
as — — — e AG 7 — Frey > —— R — le 
- : —_ 2 , — — ——— 5 —— 4 8 
= 


1 RF, . 7. 
: [Iv * 1 
* 8 


44 2 — A * 
2 _— 4 
4 ih 3% 3-1 
* 2 — *. Wo 2 
o . * 


—— — — mw * 
— vo — 3 TE IT 
TT vu * , 8 
Narren OE FOE 
METS PII > 
RAE 5 
= rag „ o * 


TT... 1 Compaſs Re#ifed. : 


— 


— 


TABLE »f Amplitudes, fitting all Places from the Equa-|* 
ter, to 60 Degrees of Latitude, either North or South. 


— 


The Degrees of Latitude. 


— 


1 85 0 N 


— 


I 


26 


| 


27 | 


44 


28 \ 
nh M 
oo oo! 
OT. 08 
02 16. 
| 23 i 24 
94 32 
— — 
1 
| © 48 
07 56 
09 04 
10 12 
| — — 
11 
383 - BY 
13 37 
.14 .45 
15 54 
17 03 
18 11 


40 


ö 
21 


— 


v1 


Ded Jo $9133 


*UOT32UL 


by my —"— 1 


* * 8 
A. GY 
tt. 


The Mariner's Compaſs Rettified.. 8 14 | 


: ol; ö I Places from tht Equa- 
| TABLE of Amplitudes, fitting all Pi | 
2 A 409 — of Latitude, either Narth or South. 3 
— | The Degrees of Latitude. 1 
— — Bed 7 + 4 36 
; & 31 32 | 33 34 „ | 
— IF pogo gt) © i rip na MID M 
No MjD MD MD D — 
55 CT Is 00 oO o ooo oo | 
N 2 = 55 pp; * 1201 13101 14 | 
1 o2 21002 2302 25102 2702 29 43 
i 
2 dog 57 1 
3 4104.49] 04... 43 194. 48 1 04. $2002. SFTON $71 F 
955 7 v$- 8410 806 O21 06 05 0 11 Y 
4 2 *. Ty 85 81 2 - 07 1507 2007 25} 4 
: od 4 08 1608 21008 2708 3308 40 i 
8|og 210g 27/09 33e 39e 46/09. 54 1 
& 892 2 $110 10 52111 00 11 08 'F 
2 9110 31110 3 45 | 9 
| | t— — — 1 
xi Q 701 3t 3 | 12 03112 12112 21 ö 
aa 1 4 815 8 13 1813 2813 39 1 
a e e 4 2044 304 54] 4 
-"#; 15 33115. 441% $91 19% Og 1 
0 51315 13115 2315 Sx | 
4 14 id 2216 3316 45 16 — 17 107 24 . 
211 8 is 11]18 258 40 4 
A 4 42117 7 19 259 48019 55 F 
the © in. pr 19 20 2420 3920 55|20 11 7 
— 10 1 55 21 2121 36 21 53422 1022 27 7 
0 N 
; 0 19122 1922 34|22 82 2723 25123 44 1 
* IS . | 2 | 24 41]25 oo .* 
i 1s 02 Si oe I 
1 rp 53. 3 26 13426 32 28 52129 33027! 3c a 
; 5 pp 3 2 27 25 27 46 28 o/ 28 29128 52 wt 
wth 2 28 03 | 28 231.28 - 451.29 05129 227 
M8 2229224328. O3 — a 
— _ 2 


. 
Ts oy SO © LE. EEG. RG * » *. „ 
* 
? Reth 
C . 
. * 1 : . 
4 2 * 
« Ss » 
— — © i. E * S — — 


TABLE of Amplitudes, fitting all Places from the Eque- 
tar, to 6o Degrees of Latitude, either North or South. | 


The Degrees of Latitude. F, 


0 


38 


— — — 


1D MID N 


00 ©O, 
61. 16 
O2 32 
03. 48 
os O4, 
106 21 
OL»; IS 
03, 54 
10 10 
N 27 


— — 


39 | 


00 OO 
01 17 
O2 34 


03 $1 
05 08 


06 26 


o 43 
o 9 OI 
10 19 
11 37 


| 


| 
43 
Ol 


15 


130 


. ö 
15. 54 
14 12; 
15 * 
16 49 
18 08 


19 28 
28 46 
22 06 
23 25 
24 46 


26 06 
1 
28 49 

11 


| 


52 


. 


— 


The Mariner's Compaſs Relifed. : 


WY 


? 


A TABLE of Amplitudes, fitting all Places Fromk the Equa 


* 


tor, to 60 a ces of Latitude, either North or South 


The. Degree of Lade 


u 


5 


„ : 
: 
» 9 
, 
19 
1 1 
ob 
11 
17 
3 (if 
9 G 
* 
1 
1 
{ 
+ 
— 
4 4 
* 
. 
. 
7 
i 
18 
* 5 
= 
i, 
1} 4138 
\ 5 


1 


144 e Marmer's Compaſs Refifed, © 


r 12 


| — — 
A TABLE of Amplitudes, fitting all Plates from the Equa- 
tor, to 60 Degrees of Latitude, either North or South, 


93 
— » 


The Degrees of Latitude. 
e 


» ä— 
** 5 4 3 


$,ung 


urpoc 


D M[D MD M|D M 


—__— © 


% 


eee e 


8 
— 
O 
. 
wo 
— 
— 
Wu 
+ 
O 
— 
© 
— 
—. 
Q 
0 
Va 


I #4. A 1 — 5 


RF 


*UOI3EU1TAIrT 10 831 


The Mariner's Compaſs Rettified. ', 45 


9 3 
ä 


* 


2 4 Table of Amplitudes, fitting all Places from the Equi- 
noftial, to bo Degrees Latitude, either North or South. 


— 1 


| & The Degrees of Latitude. 


56 | 57 [ 1 59] 60. | 


. A 4 4 * 1 by 4 4 
p — — = p * = - 4 - a 
— — - — 2 — s po avs on — - as — — % 
Y ” 1 — : \ 2 
Vo _ 1 — : - oT 
1 * 7 — — — — pan & — — — - a” — —— — —<_ »— * 
= * — — — N 9 2 4 d A —— — — 5 b” pes — 

5 f Wh ++ FSC I SE ESSEN K 42 Wc 22 8 — — —_ - a C 0 
n _ "6 : n 29 SEE py Fan — 2 * '# '+ £% 41 dna at, . N — Af 
2 er N > 1 8 — 1 p 2 » a4 ow. he * n 
—_——— 4 * — 2 2 ot 0 7 3 * 4 *1 - 2 8 ha * CY * BT) & 


16 14116 4517 10[17 418 14 ” 

g 
18 018 3319 07119 4% 20 18 J 
19 56 20 29|21 0421 4322 26 


* 


2 
— 
22 
I 
WI 
+> 
2 
> 
2 
wh 
2 
O 
Te 
un 
wu 
wW 
GO 
O 


8 — y 3 1 3 
2 — — 5 - - — — * —— . — _ 
” . TIO — —— 2 4 - = — 8 2 
. 3 * v4 . Tr w . wt, >; 4 VA b n 4 
1 a) * n e *: 77 * 


* 
A 
MN 
4 
* 
—4 
oO 
t 
+ 
2 
ov 
wn 
O 
aa 
to 
wo 
L. 
5 


= 
p v.« Fs 


— 
# $8.4 


” * — 4 
2 1 
1 8 
TEAS C4 3 
ho — 2 . * „ VM 
— n 2 aA 7 = oo Sb N 
84 n 5 N 
— — a 


146 The Mariners Compaſs Refiified; 
| The Uſe of theſe Tables of Amplitudes. 


HE Sun or Star's Amplitude, is the Diſtance of the 
® Riſing or Setting ofthe Sun or Star from the Eaſt or 
Weſt Points of the Horizon, in Degrees and Minutes, 
teckoned in the Horizon, either Northerly or Southerly. 
Mete. When the Sun or Stars have North Declination, 
they riſe to the Northward of the Eaſt, and ſet to the North- 
ward of the Weſt : But if their Declination' be South, they 
Tiſe to the Southward of the Eaft, and ſet to the South- 
ward of the Weſt; And by theſe Tables the Amplitude is 
thus found, viz. ' - by" 
Look the Latitude in the Head of the Table, the Decli- 
nation in the firſt Column on the Left-hand ; and in the 
common Angle of meeting is the Amplitude required. 
Example 1. In the Latitude of 30 deg. the Sun's Decli- 
nation being 7d. om. North, I demand the Amplitude ? 
Anſw. The Amplitude is 8 deg. 6 min. For under La- 
titude 30d, in Page 140, and againſt 'Declination 7d. 
will find 8d. 6m. which is the Amplitude from the 
Northward at Sun-rifing, and from the Weſt Northward 
at Sun-ſetting. But if the Declination had been 7d. om. 
South, in Latitude god. as aforeſaid, then the Amplitude 
would have been 8d. 
at Sun-rifing, and 8d. 6m. from the Welt Southward at 
un-ſettnig. 4 „ b 
If there be any odd Minutes of Declination, take the 
64 re Part. | | 
Example 2. In the Latitude of 42d, 3om. the Sus 
Declination being 12d. 15m. I demand the Amplitude! 
 —Anſw. The Ampl. is 16d. 43m. found, as follows: Ac - 
cording to the former Directions, for the Lat. 42d. 
ren th 9 # 16d; 15m. 
and an being j 13 d. the Ampl, is 1 15d. 37m. 
Subtract, and their Difference is — 1d. 22m. 
1 — 1 Then 


Em. from the Eaſt Southward | 


8 


To it add the Proportional Part above » Of 
Gives Amplitude for Declin. 12d. 15m. to be 16d. 35m. 
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Then ſay, As 1d. or 60m. is to 1d. 22m. or Sam. ſo is 
15m. to 20m. found as hereunder : 


82m. what ſhall 15 min? 
; is 
410 
_ 0-4 
6'0)123(0)2om. Proportional Part. 
030 Remainder. | | 


If 60m. give 


Lat 42d. and Declin. 12d. the Amplit. is 16d.: 1 5m. 
00d. : 20M- 


Again, for Lat. 43d. 12 } deg- Amp. { 16d. : 31m. 
and Declin. 13 f 17d. : 35m. 


Subtracted, makes the Difference to be ——— 1d. : 24m. 


Then ſay, As 69m. is to 1d. 24m. or 84m. fo is 15m. 


to 21m- found as here-under : 


If bom. give — 84m. what ſhall 15m. 2 
15 | 


gas 

4 ; | | 

6(0)126(0)21 min. Proportion Parts 
oo 5 


W dt 


| D. M. 
Lat. 43d. and Deelin. 12d. Amplitude is ——— 16 : 31 
To it add to the Proportional Part above 00: 21 


Gives for Declination 12d. 15m. the Amplitude 16 : 52 
Now becauſe the given Latitude 42d. 3om. is in the 


middle, between 42d. and 43d. th. refore the Medium 


of the Amplitudes before found, is the Amplitude required, 
and is thus : D | 
2 


AJ 1 
- Fa 3 j 3. 

5 227 
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* 
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42 . { 16d. : 
Last. 3 Fd. Decl. 124. 15m. the Amp. is} * — 


—— — 


Added together, is = — 3d: 2m. 
The half is the Amplitude required — —16d. : 43m. ; 


Thus may the Amplitude be found for any odd Minute; 
of Latitude or Declination, though the Table is calculated 
for whole Degrees only. | | 

By this Table the Variation ofthe Compaſs is moſt readily 
found ; for by the Azimuth or Amplitude Compaſs find the 
Sun or Star's Magnetic An\plitude, at their Riſing or Set 
ting; and their true Amplitude (according to the Latitude 
of the Place, and their Declination) by this Table; the 
Difference of theſe Amplitudes (when both are North cr 
both South) but their Sym (if one North the other South) 
is the Variation of the Compaſs. | 

But by the Redifier it is moſt eaſily done thns : 

Bring the Magnetic Amplitude (on the upper Compal) 
right againſt the true Amplitude (on the lower Compal; 
then doth the North Point in the upper, ſtand againſt the 
Variation in the lower; and the upper Compaſs is explainel 
in all its Parts by the lower Compaſs. | 


E CD oY9 


— Co 


Example 1. Suppoſe the Magnetic Amplitude at Sur- 
rifing (found by the Azimuth or Amplitude Compaſs) be 
Eaſt Southerly 15d. 3om. and the true Amplitude (ac 
cording to the Latitude of the Place, and Declination d 
th Object obſerved) be Eaſt Southerly 26d. 45m. I & 
mand the Variation of the Compaſs? | 


By the Reftifier. 


Bring 15d. 3m. Eaſt Southerly on the upper Compaly 
againſt 26d. 45m. Eaſt Southerly on the lower Compab: 
Then doth the North Point on the firſt ſtand right again 
71d. 15m. North Eafterly on the latter; ſo that the Com- 
pals doth vary 11d. 15m. or 1 Point Eaſt. ; 

5 w 


8 . 07d. oom. Eaſt ' Northerl 
A. 2+ ie Þ Amp L 1 15d. 30m. ml Southerly 
I demand the Von of the Compaſs ? 


By the Redißer. 


Bring 15d. 30m. Eaſt Southerly, on the upper Com- 
paſs, gh againſt 7 deg, Eaft Northerly, on the a 
Compaſs, then the North Point on the elt ſtands 


22d, 3om. North Weſterly ; that is, two Points Flt 


Variation. In like manner for any other, and thus the 
Variation is moſt readily found. This RECTIF 1ER 
is made of Wood. 


ts 


The APP EN DIX contains the Deſcrip- 
tion and Uſe of INSTRUMENTS molt 
uſeful in Navigation, 


8 s pn Pan gee 
The Deſcription and Uſe of the Fore-ſtaff, or 


Croſs- ſtaff. 
F HE Pore-taf ſo called from the Poſture of the 


Obſerver in uſing it, whoſe Face is towards the 
Obje& obſerved ; though for the Sun, it's ſo contrived 
(for preſerving the Eye) to be uſed. backward. - It's called 


_ a Croſs ſta f — it's Form: being a Square Staff with 


three or four Pieces of Wood acroſs it, which are called 


Croſſes, or Vanes 
K 3 The 
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150 The Marins“ Compaſs Reftified. 
The Staff is uſually about 30 Inches, or 3 Foot long, 
and more than half an Inch ſquare, having four Sides, 
each graduated unequally, like a Scale of Tangents: 
To each of them belongs a diſtinct Croſs; though ſome- 
times the ſhorteſt Croſs is made to ſerve two Sides of the 
Staff; that is, the Breadth is for the Ten-Croſs, and 
the Length for the Thirty-Croſs. Beſides this, it hath 
two Croſſes more, the longeſt is the Ninety-Croſs, the 
other is the Sixty-Croſs. Theſe four Croſſes are thus to be 
underſtood, viz. | 
. * 
o Croſs, belongs to t 10 30 
bo Side beginning at 20 * ending of bo 
"WP * . 90 
The Figure of the Fore-Aaff. 
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The Uſe of the Fore-ſtaff. 


| ] I common and ordinsry at Sea, to take the Mexidian 


Altitude of the Sun or Star with this Inſtrument, and by 
it find the Latitude the Ship is in. 

To perform which, obſerve theſe Pr foliowing. 

I. Note, The 10, 30, 60. and 90 Crofs, are to be ufed 
according as the Meridian Altitude is more or le(s : that 
is, if lei than 10d. uſe the 10 Croſs; if between 10 and 
30d. uſe the 30 Croſs; if between 30 and 60d. the 60 


Croſs ; if more than 60, uſe the go Croſs, 3% 


2. Having conſidered which Croſs (according to the 
judg'd Altitude of the Object intended to be obſerved) 
is ſuitable, put it on the Staff, ſo that the flat Side of the 
Croſs may be towards the flat or Square End of the Staff; 
3. Hold the flat End of the Staff (as A) to the corner 


of your Eye; there let it reſt upon your Eyve- bone, as near 


the corner of your Eye as you can, ſo it doth not hinder 
your Sight. 6 | | 
4. Then look to the upper End of the Croſs (as at C) 
for the Sun or Star, and at the lower End (at B) fer the 
Horizon. . | Na 
5. But if, at the lower End of the Croſs, you ſee all 
Sky _ no Water, then draw the Croſs a little nearer to 
our Eye. | 
4 6. Ie on the contrary, you ſee all Water and no Sky, 
then ſlide the Croſs a little farther from you. 1 
7. Then, if you ſee the Center of the Sun or Star at the 


| upper End of the Croſs, and the Horizon at the lower End, 


the Croſs ſtands as it ought. | 
8. Wait till the Sun or Star be on the Meridian, making 
Obſervations often; and as the Sun or Star riſeth, draw the 
Croſs a little nearer to your Eye. A 
9. If the Sun or Star be fallen, you will not ſee the Ho. 
rizon, for the Water will hide it from you, and then Ob- 
ſerving is over at that Time. Stir not the Croſs out of its 
Place, only ſee at * Sc. it reſteth, on that ſide 
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of the Staff belonging to it; and the degrees and minutes 
cut by the Edge o 8 Croſs, is the Meridian Altitude ot 
Complement thereof, according to the Word Alt. or Qimp. 
ON the Staff, A . „ 17 - ; 


How to Uſe the Fore-ſtaff backward. 
HIS is only uſed with the Sun, and for this Purpoſe 
the Ten Croſs hath another Piece of Wood or Ivory 
croſs it; ſo that the lower Edge of this croſs piece 
lieth even with the middle of the Square Hole in the Ten- 
' Croſs, which alſo anſwers to the middle of the Thickneſs 

of the Staff. | ky 9 

There is alſo a Plate of Braſs with a Hole in it; and 
ſo fitted, that it will flide on and fit the Ends of the go, 
60, or 30 Croſs: Theſe two Things added to the Fore- 
ſtaff s it fit for a backward Obſervation of the Sun, 
which is thus, viz. | 5: Do $54 : Do] 

I. According as the Meridian Altitude of the Sun, is 
more or leſs, ſo uſe the go, 60 or 30 Croſs ; putting it 
on the Staff, the. flat fide of it exactly even with the flat 
end of the Staff, there ſcrew it faſt ; and at one End of 
the Croſs ſlip on the foreſaid Braſs Plate ſo as to leave a flit 
Sight through it, near the lower End of the Croſs. 

2. Put the Ten-Crofs (having a croſs piece on it as 
aforeſaid) on the Staff, the flat fide of it towards the other 
Croſs at the Staff's End. 

3. Turn your Back to the Sun, look through the Slit 
in the Braſs, at the lower End of the Croſs, for the Sha- 
dow at the upper End of it, lying on the Ten-Croſs in the 
Line anſwering the middle of the Staff, and on each Side 
of the Staff. | 

4. At the ſame Time the Horizon ſhould be ſeen (through 
the foreſaid Slit) to lie even with the Shadow on the mid- 
dle Line, in the Ten-Croſs; and at each End of it, on 
both ſides the Crals. 

5. In looking through the Slit in the Braſs, you muſt 
bring the Shadow upon the middle Line, and if inſtead of 
the Horizon, you only ſee Water there, then * 

460 
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ren-Croſs nearer, till the Shadow and Horizon agree or 
meet in the middle Line. ; e 
6. On the contrary, looking as before, if inſtead of the 
Horizon you ſee the Sky meet the Shadow on the middle 
Line; then put the Ten-Croſs from you, (till you ſee the 
Horizon and the Shadow meet together on the middle 
Line. f 1 ne 
J. Continue obſerving till the Sun be at the higheſt ; 
and as the Sun riſeth, you muſt draw the Ten-Crofs nearer, 
Win order to keep the Horizon and Shadow together on the 
ſaid middle of it. „ 6 
8. If the Sun be fallen after you have continued ob- 
ſerving as before (directed) the Horizon will lie below 
Ithe Shadow on the middle Line; then is the obſerving 
finiſhed at that Time: Stir not the Ten-Croſs out of its 
Place, for where it now ſtands (on the Side of the Staff 
belonging to the Croſs at the End of it) is the Sun's Meri- 
dian Altitude, or Complement thereof, as before in ob- 
ſerving forward. x and 
Thus having ſhewed how to take an Obſervation by the 
ECroſs-ſtaff both Forward and Backward. The next Thing 
Tin Order, will be to ſhew how to work it; And for that 
Purpoſe take Notice of theſe following Rules. l 


To work an Obſervation, 


I, IF the Sun or Star hath North Declination, and be 

* on the Meridian to the Southward of you, ſubtrack 

ie the Declination from the Meridian Altitude; the Remaind- 

e erk is the height of the Equinoctial, or Complement of the 
Latitude. North. ; 

2. But if the Obje obſerved hath South Declination, 
add; the Sum (if it exceed not 90 deg.) is the Height of 
the Equator, or Complement of the Latitude North : If 
the Sum exceed go deg. ſubtract 9o from it; the Remaind- 
er is the Latitude South. 8 

3. If the Object hath North Declination, and be on 
the Meridian to the Northward, add the Declination 

f | to 


>. 


— 
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1 the wn a eqn ; 505 Sum leg exceed not 
the t e ator, ot plement of 
the 4 South; But if it doth exceed go deg. ſub- Wl 
tract god. from the laid Sum, the Remainder is the Lati-W 
tude North. ; 
4. If the. Sun hath South Declination, and be to the 
Northward at Noon, ſubtract the Declination from bi 
Meridian Altitude-: the Remainder is the Complement YN 
the Latitude Soutb. 1 
5. When the Sun hath no | Declination, the Meridin 
Altitude is the Complement of the Latitude North, if he 
be South at Noon; and the contrary. N 
6. If the Sun be in the Zenith, and at the ſame tim 
he hath no Declination, you are then under the Equi-M 
noctial. | 
7. But if the Sun hach North or South Declination, ani Ml 
in the Zenith, the Declination i is the Lazitude you are in, WY 
North or South. | 
8. If you obſerve the Sun or any Star upon the Meridia 
beneath the Pole, add the Meridian Altitude to the Com- 

plement of the Sun or Star's Declination ; the Sum is the 
Height of the Pole, or Latitude of the Place. | 
8 eight Rules are nes by l fo- 


Examples for * an Obſervation in North Latitude. 


Example 1. A Dmit at Sea, I obſerve the Sun' s Meridia iM 
Altitude to be 42d. 20m. South, and i MW 


the ſame time the Sun's Declination is 10d. 10m. Nor 


'T demand the Latitude I am in? 

D. M. 
The Meridian Altitude m———42 : 20 South 
The Sun's Declination-— ſubtract 10: 10 Nort Exa 
The Complement of the Latitude — — $ * nd tl 
Subtract it from — — 90: 5 0 dep 


The Latitude I am in, is! 57: 50 Nord 
| E xanji! 


not Example 2. Being at Sea the 22d May, Anno 1759. 


0 BY find the Sun's Meridian Altitude to be 65 deg. 10 min. 
ub. South I demand the Latitude ? Fs D —_ : 

WT be Meridian Altitude ——65 : 10 South 
the FT he Sun's Declination Subtract 20 : 24. North 
4 WT he Complement of the Latitude 44 40 
tagubtract it from —— — ↄ 3 21! 
Jian +4 he Latitude I am in, is | = 45 +: I4 North 
kB 


Example 3. Being at Sea, the 27th of November, Amo 


ſo min. South ; E demand the Latitude J am in f 
„. D. M. 
Doe Meridian Altitude. — 26 30 South 


W he Sun's Declinatior . add 21 : 15 Soutir 
he Complement of the Latitude 0 5 


dia . PR | +7 ; 45 
on. Nubtract it from a — go : 00 
ehe Latitude I am in, is ——————4> : 15 North 


N find the Suni's Meridian Altitude by Obſervation to be 
m5 deg. 45 min. South, i demand the Latitude I am 
= ? N 


Herididian Altitude — 
W be Declination ooo .X 

he Complement of the Latitude 
btract it fro 


he Latitude I am in, is ——- 


nd the Sun's Meridian Altitude, by Obſervation to be 
0 deg. 35 min. North; I demand the Latitude I am 2 # 
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: 757, I find the Sun's Meridian Altitude to be 26 deg. | 


Example 4. At Sea, the 24th of April, Anno, "2962, 


Example 5. Admit the 12th Day of June, 1763, 1 
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* 8 TE n. Muri s As Reed, 


hex * den DGS Mei 
Men ld Alitude : — — LIB 35 North 
Sun's Declination —————— add 23 11 North 
The Sum is . —— 103 46 
From it ſubtract ————— —90-: 00 
The Latitude I am in, .—.—.— — 13. 46 North 


" Example 6. Admit, Auguft 22, 1777. the Sun's Meri- 
dian Altitude was obſerved to be 85d. 1 3 ; I de- 


mand the Latitude of that Place? 

The Meridian Altitude — — 8 : 15 North 
Sun's Declination — add 11 : 52 North 
The Sum is 9 7, > 6; 
From i it ſubtrat - | - 90 : 00 

The Latitude of the Place We — 07 : 07 North 


Example 7 . Admit, in a Ship at Sea, June 19, 1772, 
the Sun's Meridian Altitude is 66d. 46m: North; 1 de- 


mand the Latitude the Ship is in ? 1 
> The Meridian Altitude 33 66: 46 North 
The Sun's Declination = add 23 : 28 North 
Complement of the Latitude — 90: 14 
From it ſubtract — 90: oo 


The Ship is almoſt under the Equinoctial oo: 14 North 


' Examples to find the Latitude, by obſerving the Stars. 
Examp. 8. A mit I obſerve the Bull Eye upon the 
Meridian, and find his Meridian Altitude 


to be 50d. 3m. South; 1 — the Latitude I am .. 


0”: F 
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The Declination of the Bull's Eye i 15 : 58 North 
The Meridian Altitude of the Star — 50: 30 South 
The Star's Declination — . — ſubtract 15: 58 North 
Complement of Latitude is — — 34 : 32 
Subtract it from — — 90: 00 
The Latitude I am in, i. 55 : 28 North 


Example 9. Admit 1 obſerve the bright Star in the 
Great Dog's Mouth, and I find his Meridian Altitude to be 
35d. 45m. South; I demand the Latitude . in ” Fo. 
The Declin. of the Great Dog's Mouth is — 16 : 23 South 
The Meridian Altitude of the Star 3< : 45 South 


The Star's Declination add 16 : 23 South 
The Height of the Equator is ————7z: 08 
Subtract it from — —— 90: 00 
The Latitude I am in, is — 37 : 52 North 


Etamples for working an Obſervation in South Latitude. 


Examp. 10. Dmit the roth Day of May Anno, 1 70 
1 A find the Sun's Meridian Altitude, by Ob. 

ſervation to be 62d, oom. North; I demand the Latitude 

the Ship is in ? | | 


" I i 
The Meridian Altitude — — 62: oo North 
The Sun's Declination add 17 : 41 North 
The Complement of the Latitude, is — 7g : 41 _ 
Subtract it from — — 900: %o 
The Latitude the Ship is in, is tO : 19 South 


Exampie 11. Admit the 15th Day of January, Anno 
1756, in Longitude 150d. Eaſt, I find the Meridian Alti- 
tude, by Obſervation, to be 58d. 45 n. North; I demand 
the Latitude the Ship is in? | * 


138 The Mariner's Compaſs Rectiſteũ. 
Te Sun's Declination in the Meridian of Landon, for 


the 75h of January is 21d. 12m. the daily Difference at 
this Time is 11m. decreaſing ; therefore (in the IAble of 


Proportion) in Page 20, you will find the Proportional 
Minutes to be 5m. which add to the Declination in the 
| Meridian of London, the Sum is 21d. 17m. South, the Sun's 
| true Declination for the Longitude of 1 . gr 


The Meridian Altitude 58 : 45 Nord 
The Sun's Declination ' —— ſybtrat 21 : 17 South 


Complement of the Latitude, is — 37 : 28 

SubtraQt it from ——————— 90 : oo 

The Latitude the Ship is in, is ————52 : 32 South 

| Example 12. Admit, the 12th Day of Fuly, Anno 1763, 

1 find the Sun's Meridian Altitude to be 66 deg. 52 min. 

North; I demand the Latitude? D; dM: 

The Meridian Altitude — 66 : 52 North 
The Sun's Declination . add 22 : O2 North 
Complement of the Latitude is —388 : 54 

Subtract it from — — go : 00 

Latitude required, is OI : 06 South 


T2 
- Example 13. A Ship at Sea, the Sun's Deciination be- 
ing 15d, 30m. South, and the Sun's Meridian Altitude 
"80d. 45m. South. I demand the Latitude the Ship is in ? 
Anſw. The Latitude is 6d. 15m. South. 
Example 14- The Sun's Declination being 11d. 14m. 
South, and his Meridian Altitude 79d. 38m. South; | 
demand the Latitude? 9 65 
Anſio. The Latitude is od. 52m. South. 
Note 1. If you obſerve by the lower Part Edge 
or Limb of the Sun, you muſt add to the Altitude taken, 
16m. for the Sun's Semidiameter, and the Sum will be the 
true Altitude of the Sun's Center. | | 
Note 2. If you obſerve by the upper Limb of the Sun 
ſubtract 16m. the Remainder is the Altitude of the Sun 
Center. ERT 7 


7 
* 
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"The Figure of "the QUADRANT: As 


The Deferidtion' H/ of the QV ADR A NT. 


TY S Inſtrument (ealled a Quadrant, brit invented 

our Countryinan Capt. Davis, and\'thenes called 
Devivs! Daatrant) is of a very commodious Form; at 
preſent the moſt general approved Inſtrument at Soa, . 
this time Hadley s particularly accepted) for 1 | 
dun's Meridian Altitude. 

The Form of it (as in the Figure prefixed) may be of 
ny Radius or Length, between 18 Inches and 3 Feet; 
but the moſt general now made, are Quadrants of 24 
. Radius, Frick one Areh 65 degrees, the other 25 
gre „and à Glaſs in the Shadow Vane. 

he Principal Parts are three Vanes and two 8 on 
which Arches the degrees taken together make god. from 
whence it hath the Denomination of a Quadrant. 
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The Horizon Vane (mark'd in the foregoing Figure A, 
and with it's Name) reſpects the Horizon in Lime of ob- 
ſerving : That which gives the Shadow marked B, is the q 
Shadew Vane : and through which you are to look for both 
Shadow and Horizon marked C, is termed the Sight Vane: MW 
And all theſe are noted in the Figure by their Names. 

Of the two Arches. The leſſer noted DE, is called the th 
both Arch, becauſe it formerly contained no more than to 
60 Degrees, and is ſo numbred in the Figure, but now it I lit 
often contains 65, and ſometimes 70 Degrees: This Arch Ed 
is of a ſmall Radius, being/ ſo-dehgn'd that the Shadow I the 
Vane uſed on it, being at ſo-ſmall Hiſtange from the Hori- | 
zon Vane, on which its Shadow (ia-tirfie of obſerving) is to tur 
fall, might be more viſibletothe Eye of the Obſerver. Ha 

This Little Arch is divided ſometimes but into every ſing 
5 degrees, and never leſs than every ſingle degree: It is lie 
numbred from the upper End E, with o, 5, 10, 15, 20, W whi 
Sc. downwards to D, where it ends in the Line ADF (a2 Hot 
Line in the middle of the longer Leg of the Quadrant) ¶ the 
at 60, W, or 70 degrees, according as the other Arch is Alti 
divided ; ſo that the Numbers at D and F together, muſt 3 
always make 90 degrees. Sigh 

The Greater Arch, GF, is called the 3oth Arch: its the! 
of a large Radius, that it might contain the leſſer Diviſions 
of adegree; and being of a competent Breadth, thereon are 
uſually deſcribed 9 Concentric Circles, interſected with three 
Diagonal Lines, ſometimes ſix in each Degree, making 
each Interſection two Minutes of a Degree, and ſometimes 

one. 
The great Arch is divided on the Limb into Degree: 
dy long Strokes, each again ſubdivided into fix , equiconti, 
Parts by ſhorter Strokes; each ſmall Diviſion being 10 bun i; 
Minutes, a id are numbred from the lower End G, wit. 5. 
5, 10, 15, &c. upwards to F, where it ends in the LinEthroug 
ADF, either at 20, 25, or 30 Degrees: The Figureſſſceſiſt 
always at F and D together — 9o Degrees as . 6. ] 
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, , Use of the Quadrant. 


* TI Inſtrument is rarely uſed otherwiſe than to obſerve 
the Sun's Meridian Altitude ; which to perform, I 
e: chus deſcribe. : | | 
I. Put the Horizon Vane A on the End, and cloſe to 
he MW the Center; the Sight Vane put on the Arch GF, cloſe 
an W to the Back of it; and the Shadow Vane put on the 
it little Arch DE, cloſe to the Back of it, and fix the upper 
ch Edge of the Shadow Vane to a Number of Degrees leſs than 
ow the Complement of the Altitude by 15 or 20 Degrees. 
ori- 2. The Vanes being thus fixed upon the Quadant, 
s to turning your Back to the Sun, the End G in your 
Hand, and F uppermoſt, look thro' the Sight Vane, cau- 
very ſing the upper Tage of the Shade of the Shadow Vane to 
It is ©} lie upon the upper Edge of the Slit in the Horizon Vane, 
20, where is drawn a black Line; at the ſame time, if the 
F (a © Horizon appear thro' the ſaid Slit in the Horizon Vane, 
rant) I the Vanes on the Quadrant ſtand at the Sun's preſent. 
ch is Altitude. . | 
muſt 3. But if the Sky appear inſtead of the Horizon, ſlide the 
dight Vane a little higher towards F; on the contrary, if 
1: itz the Sea appear inſtead of the Horizon then flide the Sizht ; 
ifions Vane lower towards G; continue ſo to do till the Horizon 
on ate ¶ appear thro' the Horizon Vane. Sg 
three 4. In order to obtain the Meridian Altitude (which is 
jakingMW the greateſt Altitude the Sun will have that Day, and the 
thing uſed to find the Latitude) continue obſerving ; and as 
the Sun riſes, the Sea will appear thro' the Horizon Vane; 
and the Sight Vane muſt be flid lower accordingly : Thus 
continue obſerving as often as may be convenient, till the 
nnn enn rr fo Eo bs 
5. When the Sun bgins to fall, the Sky will appear 
Mihrough the Horizon Vane, inſtead; of the Horizon; then 
deſiſt obſerving for that Day. | | 
6. Having thus dane, add the degrees the upper Edge 
be the Shade Vane ſtandeth at, to the degrees and min. 
cut by the Inſide of the Sight Vane, their Sum is the Com- 
- er CDG Wig, + OT OB 


. 


CV 
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plement of the Sun's Meridian Altitude, or the Diſtance | 
of the upper Edge of the Sun from the Zenith; to which 
Sum add 16m. - 4 Sun's Semidiameter, and the laſt Sum j 
is the Diſtance of the Sun's Center from the Zenith, being 
the true Complement of the Sun's Meridian Altitude. 
Note, The upper Edge the Shade of the Shadow 8 
ane reſpects the upper Limb of the Sun, and the lower 1 
| Edge of the ſaid Shade anſwers to the lower Limb of the 
Sun; ſo that obſerving by the firſt, you are to add 16 N 
minutes; on the contrary, obſerving by the latter, ſub- h 
act 16 minutes, to, or from what's on the Quadrant, 8 
the Sum or Difference is the Diſtance of the Sun's Center f 
from the Zenith, called his Zenith Diſtance, or Comple- N 
ment of his Meridian Altitude. | 
Thus I have ſhewed how to take an Obſervation with de 
the Quadrant: I come now to ſhew how to work it M c 
The Difference in working an Obſetvation taken by the E, 
Fore-ſtaff and Quadrant, is only this: By the Fore-ſtaff WY 
you take the Altitude, by the Quadrant the Complement 
of the Altitude, or the Diſtance of the Sun from the 
Zenith. | 2 
Altitude is the Diſtance of the Sun from the Horizon; 2 


therefore if you ſubtract the Complement of the Altitude br 
from god. the Remainder is the Altitude ; which you may c | 
uſe as in the Uſe of the Fore-ſtaff, in Page 151. L; 
But it's uſual to work Obſervations (made by the Qua- or” 
drant) by the Complement of the Sun's Meridian Alti 
tude : I will therefore give ſome general Rules, and ſome WF 
particular Examples for their Explanation. Th, 

m General Rules 1 s 2 
1. TF. che Sun hath North Declination, and upen the 


Meridian to the Southward of the Obſerver, add tha |, 
Sun's Declination to the Zenith Diſtance, (or Complement E 
of the Sun's Meridian Altitude) the Sum is the Latitude find 
you are in, North.  _. | n $4 
2. If the Sun be to the Southward of you, and hat tude 
South Declination, ſubtract the Sun's Declination from 


- 
* - 


3 
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e the Zenith Diſtance; the Remainder will be the Latitude 
h you are in; North: But if the Declination exceed the Ze- 
n nith Diſtance ſubtract the leſs from the greater, and the Re- 
g mainder i is the Latitude; South. 

3. If the Fun be to the Northward of you, and hath 
W South Declination; add the Sun's Declination to his Zenith 
er Diſtance, the Sum will be the Latitude, South, 
he 4. If the Sun be to the Northward of you, and hath 
16 North. Declination, ſubtract the Sun's Declination from 
b- his Zenith Diſtance; the Remainder will be the Latitude, 
nt, South; but if the Declination exceed the Zenith Diſtance, 
. Nee the leſs from the greater, and it gives the e 
le- orth. , 
b I might have given more general Rules; but if 22 un- 
th derſtand thoſe eight Rules for the Uſe of the Fore- ou 
it. can't err in theſe, in uſing the Quadrant: And for thei 
the Explanation, ſce the Examples following. J 


ent © Warking an Obfervatiin in the North Latitude, 
a I; 0 N the roth of April, 1755, the Sun 


an! comes to the Meridian in the South, and 
tude by Obſervation, found his Zenith Diſtance, or Complement 
may of his Meridian Altitude, to be 34d. Nas that is, His upper 
Limb was ſo much from the Zenith: demand the Latitude 
Qua- of the Place of Obſervation? | 
ny . 11. 
_— Compl. of the Sun's Meridian Altitude 3424 South | 
The Sun's Semidiameter — — add 00: 1 
Diſtance of the Sun's Center from Zenith— 35: 7 03 South 
Declination —— — add 07 : 56 North 
| the Latitude of the Place required, is — 39 North 
d the 


ment Faul 2. The 14th Day of Auguſt, Anno 1765. 1 
tude find the Complement of the Sun's Meridian Altitude, by 
Obſervation, to be 28d. 48m. South 51 n the Lati- 


Hs is in? | 
1 | Comp 


x64 2 be Mariner's 92 Aer 
Comp of the Sun's Meridian Altitude—: 28: 48 South 
- Sun's Semidiameter ——— ad oo 16 
Diſtance of the Sun's Center from Zenith 29 04 "South 
The Sun's Declination - — zdd'14 :27 North 
04 Latitude the Ship is hy her 31 North 


OAober 755. I find 80 Complement 
of mo m_ s Meridian . 5 by Obſervation to be 47d. 
35m. South ; I demand the Lade Lun in? HS 


Comp. of the Sun's Meridian Altitude— 
Sun's Semidiameter. —— add OO: 2 

Diſtance of the Sun's Center from 1 75 South 
The Sun's Declination— — ſubtract o 5 South 


The Latitude the Ship js in, is — — 3. North 


Example 4 The 5th 
find the hob) of the Sun's Meridian Altitude, by 


M. 
47 3 


of November, Re I755, I 


Obſervation, to be 52d. om. South; I 1. "1p the Lati- 


tude the Ship is in 


Compl. of the Sun's Meridian Altitude $2 :: 
add oo: 


Sun's Semidiameter — — 


M. 
oo South 
1 


Diſtance of the Sun's Center from Zenith 52 
The Declination of the Sun —— ſubtract 15 


: .16 South 
: 42 South 


Latitude the Ship is in, is — —  : 


Example 5. The 27th of May, 1755, the Sun to the 


Complement of his Meridian 
Altitude by Obſervation is 10d. 15m. I demand the Lati- 


Northward of me, and the 


34 North 


tude the Ship is in? 125 e 
Sun's Declination 21: 19 North 
Complement of Sun's Meridian Altitude — 10 : 15 North 
The Sun's Semidiameter — add oo: 18 | 
The Sun's true Zenith Diſtance, ſubtract 10: 31 North 


mere the Ship is in, is 
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Example 6. Admit the 29th Day of June, Anno 1759, 
the Sun upon the Meridian, I Zod by Obſervation. the upper. 


Limb of, the Sun is 6d. 42m. to the Northward of. my Ze- 
nith; I demand the Latittude I am in? 


f D. M. 
Sun 5 Declination — — — AT 5 1 North 
Sun's upper Marg, Diſtance from Zen, — ©6 : 42 North 
Sun's Semidiarheter — _— | — o: 16 8 
Diſt. of the Sun's Center dom Zenich, e : 58 North 
Latitude the Ship is in, is = . 16 19 North 


| . Example 7. The 21ſt of Fuly, Anno, 17 59, in Lon- 
1 gitude p £ Welt, and the Sun being upon the Meri- 

| Lak I find Obſervation, the upper in of the 
1 Sun is 16d. —. to the Northward of wy Zenith? I de- 
y mand he Latitude the Ship | is in? 


= * ” 
" 1 - 4 
4 as 7 0 - 5 — 8 I CF —_ -, = — 
» * _ - * C — — — - 1 a 
7 7 — 1 * ah rel” ont 2 — — , Ds ET r 2 - 
x — 5 3 : He Nm 5 = : 
n 22 8 r 


D. M 
The Sun's Declination at Landon ——— 20 : 33 North | 


Proportional min. for Longitude ſubtract 00 : d 


— — 
"LESLEY 
«x Y 1 


2 5 * 
1 


. 


Sun's Declination in the Meridian given —'20 : 27 19 0 


—— 


Sun's Supreme Marg. Diſt. from Zenith — 16 : 45 North 
Sun's Semidiameter —— — add oO: 16 


— 


Sun's Central Diſt. from the: Zenith ſubtr. 17 : o North 


—  — 


Luta the Ship is io, is. — — 03: 27 North 


» Wirking an 1 in South Latitude. + 
Example 8. HE 14th Day of Jul, Anne 1 in 
T Longitude 720 Ar Ea E 2 
being upon the Meridian, I find the . — Gan of his 
Meridian Altitude by Obſervation, to be 48d. 28m. North; 
I demand the Latitude the Ship is in? 


L 3 Com 


| 
p e 


r 


8. 


oy * 
- 
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D. M. | 
cab of fs Sui 5 Meridian ee 48: ” North C 
Sun's beniidiameter — add O0: 16 01 
Sun's Central Diſtance from the Zeni 48 : . Non 1 
— 21 : 48 North 45 
25 56 South of 


Sun's Declination for the Longit. ſubt 
The Lime te Ship | Is in, is 


xample The. 25 th of Ofteber, 7 3 in ** 
125 wh Weſt? and the Complement of the Sun's - 


eridian Altitude, by Obſervation, i is 27d. IO I * 


we ee the vip i is in I 3 

D. M of 
Comp. of FR Sun's Meridian Atitude—— 27" : 29 North the 
Sun's /Semidjameter ——— — — add o 2x6 vt! * 


Sun's Central Diſtance from the Zenith — 27 : 45 North GI 
The Declination of the Sun Prop. add 12 : 18 South 


The Latitude Pg Ship j 18 in, Is —— 40: "03 South 


Exqmple 10. Admit the 24th of December, Anno 1758 
1 find the Sun upon the South Part of the Meridian, ol 
by Obſervation the Complement of the Sun's "Meridian 


$i Is rom. 1 Wa the Latitude the Ship is 


D. M. 
2 of the bans Meridian Altityde=or 15: 10 South 
Sun's Semidiameter ———— add O0: 16 


gun's Central Diſt. from the Zenith fubtract T 22 den 
The Declination of the Sun — — 80 : 2 South 


Latitude the Ship is in, i b TH 
| ck 


Thus much I thought neceſſary to add by wa of Expla- 
nation 40 the foregoing Rules, in Page rays which 1. 0 
exhibit ahd explain a more perfect and accurate Method, 
both in taking and wk an Obſervation, than bath Ob 
been formerly made uſe of | . Meer r 


0 1 
2 © 4 


4 
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| Note 1. The Sun's Semidiameter, here added to the 
Complement of its Meridian Altitude, may be placed 
on the Quadrant, that its Addition by the Pen may be 
omitted: For this Purpoſe the Quadrants have on the 
back Edge of the little Arch (every 5 Degrees numbred, 
differing frem thoſe on the flat Side) the Semidiameter 
of the Sun : So that placing the upper Edge of the Sha- 
dow Vane to the Degree on the ſaid Edge of 
, the Arch, the Quadrant then ſheweth the true Comple- 
$ ment of the Altitude, or the Diſtance of the Sun's Cen- 
1 ter from the Zenith; which prevents adding 16 min. 
| after obſerving. e e | | 
Nete 2. There is another Contrivance now made uſe 
of, which is, by fixing a Convex Glaſs in ſuch manner in 
h the Shade Vane, that * Diameter of the Glaſs may exactl 
range with the upper Edge of the ſaid Vane, and whi 


th Glaſs, will then, in time of Obſervation, caſt an illuminated 


h Spot on a round black Spot made in the Horizon Vane : 
h This is uſeful when the Edge of the Shadow reflected from 


the Shade Vane is not very conſpicuous, the Spot being 


8 diſcernable when the latter is not: The manner is thus: 
0 Set that part of the Shade Vane, which is right againſt 


75 the Middle or Center of the Glaſs, to the Degrees on the 
15 


little Arch, and then cauſe the enlightened Spot of the 
Glaſs to lie on the black Spot or Circle on the Horizon 
| Vane; at the fame Time look for the Horizon coo 
uck it, as before directed, in Page 160 ; ſo you will have (o 
| ſerving by this Glaſs in the Vane) the true Complement 
uth of the Sun's Altitude, or the Diſtance of his Center from 
the Zenith. Be 247 eee 123 * 


The Deſcription and Uſe of th NO C TURN AL. 


i IHE No#urnal conſiſts of three Parts; the firſt 
, termed the Unmoveable Part, is the broadeſt and 

reateſt ; on which is a Handle to held it by, in time of 
2 e ns WOO 
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On the foreſide of which, in the outermoſt Circle, are 
the twelve Months, and each Month ſubdivided into itz 
reſpectiye Days z they are counted towards the Left- hand, 
from the Tip or nearly ſo, when you hold it erect by the 
Handle, and marked with their Names, or the firſt Letters 
thereof; as Jan. for January, Fab. for February, Mar. for 
March, &c. Within the Circle of Months is a Circle 
divided into 24 equal Parts or Hours, each Hour divided 
into. Halves, and Quarters; uſed to find the Time of Full 
Bea 0 Hees. | 

On the Back- ſide of this Part, are the 32 Points of the 
Mariners Gompaſs, South uppermoſt, and Eaſt on the 
Eeft-hand: To each Point is ſet the Declination of the 


North Star, above or under the Pole; which is known by 


Und. for Under, Abo. for Above. 
Formerly there was made two Sorts of Nocturnals, 
one for the Great Bear, the other for the Little Bear: 
Thoſe made for the Guards of the Great Bear, or Charles: 
Wane, commonly called the two Pointers, have February 
at the Top; but thoſe made for the Guards for the Little 
Bear, have April at the Top : But they are now made for 
both Bears in one Nocturnal, and are known by having 
either two Circles of Months, marked GB and LB; or 
two ſhort Teeth or Indices, proceeding from the ſecond 
or middle Part of it, marked GB and LB ; ſignifying Great 
Bear, or Little Bear. , | | 
2. The ſecond moveable middle Part hath two Circles on 
it ; the outermoſt is divided into the 29 Days and a half of 
the Moon's Age; the innermoſt is divided into 24 equal 
Parts or Hours, each Hour ſubdivided into Halfs and Quar- 
ters; this Part hath a Tooth, or ſhort Index proceeding 
from it, with,the Edge continued in a Right-line from the 
Center, which is to be ſet to the Day of the Month when 
| ufed : Some have two Indices, marked G on one, and L 
on the other; G ſtanding for Great Bear, and L for Little 
Bear ; fgnifyin the Nocturnal is made for both Bears; 
and may be uſed for either. ene 
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3. The third and moveable Part is called the Index; 
it is uppermoſt, on the Fore- ſide of the Inftrument, ha- 
ving one Edge proceeding in a Right-line from the 
Center, which (in Time of Obſervation) muſt be turned 
to the Guards : Through all three Pieces, in the Center 
of the Inſtrument, is a Hole, through which you are to 
5 = North Star, when the Index is turned to the 

uards. x | 


N., Uſe of the NoQturnal, 


B* it may be found the Hour of the Night, the Bearing 
of the Guards, and the Declination ef the North Star 
from the Pole ; by which may be found the Latitude, as 
ſhall be ſhewed in order. r f 


1. To find the Hour of the Night. 11 | 


1. Place the Index of the ſecond, or middle Piece, 
to the Day of the Month; where it is to be kept, till 
the Obſervation is ended ; Then taking the Handle in 
your Hand, with the Fore-ſide towards you, and hold- 
ing it upright, (which you may diſcern when. you do ſo, 


| by the Tip on the Top of the firſt or great Part of the 


octurnal] look through the Hole in the Center for the 
North Star. 1225 | 

2. Turn that Edge of the ug Index, which pro- 
ceedeth from the Center to the Guard, ſeeing at the 
ame Time the North Star through that Hole; then will 
the Index ſhew the Hour of the Night on the ſecond, or 
middle Part, KY „ 
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- The Figure of the NOCTURNAL. 
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2. To find the Bearing of the Guards, either of the 
Little or Great Bear; that io, I Point of the 
Compaſs are, and thereby the North Star's Declination 
frontiche eee rant 5 mi x; | 
1. Having obſerved all the particular Directions as be+ 
fore, in finding the Hour of the Night, you muſt ſee the 
North Star through the Hole, and the Guards by the Edge 
of the long Index. ' track 
2. Then look on the Back- ſide of the Nocturnal, what 
Point of the Compaſs ſtandeth againſt the foreſaid Edge of 
the Index which is the Bearing of the Guards; and at the 
{aid Point of the Compaſs is figured the North Star's De- 
clination from the Pole at that Time, either above or 
under. 
Example 1. The 31ſt of December, at Six of the Clock 
in the Morning, obſerving the Pointert or Guards of the 
Great Bear by the Edge of the Index: I demand their Bear- 
ing, and Declination of the North Star. | 251 
Right againſt the | 


Edge of that Index you "obſerve 
with, and on the Back-ſide of the Nocturnal, is S. W. by 
S. the Point of the Compaſs required; and on the ſaid 
Point of the Compaſs is ad. 33m. und. ſignifying the North 
** is then ad. 33m. under the Pole, in the Circle marked 
 Exwniple 2. The 7th of arch, I obſerve (accordi 

to the Directions before given) at Seven of the Clock 15 
the Evening, the Guard of the Little Bear by the Edge of 
the long Index: I demand their Bearing, and Declination 
r n A PO 0 - 
Seeing the North Star thro” the Hole in the middle, and 
the Guard of the Little Bear by the Edge of the Long Index, 
note always that Edge *cſpeing the Center of the Inſtru- 
ment) and the Index cutting Seven of the Clock; then on 
the Back- ſide of the Nocturnal, and againſt the ſaid Edge of 
the Index, is N.E. the Point of their Bearing; and on the 
ſaid Point is figured od. 35m. Abo. whieh ſigniſieth the 
North Star is then 35 Minutes above the Pole, in che Circle 
marked L. B. | 
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3. To find the Moon's Southing by the Nocturnal. 
To do this, look the Moon's Age in the outermoſt Circle, 
on che middle or ſecond Piece on the Nocturnal; and 
right againſt it, in the innermoſt Circle of the ſame Piece 
is the im 1 i 


. -Exaniple. 2 19 Days ola, I demand be 


Bouthing ? 

"Right A nog in the outermoſt Circle, is almoſt 31 
in the ind incl ircle; which is half an Hour paſt Three 
of the Clock in the Morning nearly, the Time of the 


PT FE 9 to the South. 


4. To find the Time of Full Sea by the Nocturnal. 

1. Set the ſhort Index of the middle Part which ſtands 
at 12, to the Time of Full Sea, on the New or Full 
Moon (for the Place propoſed) in the innermoſt Circle of 
the great Piece. 

2. Keeping that there, bring the long Index to the 
| Moon's (Southing, or) Age, on the middle Piece. 

3. Then right againſt the long Index, and in the inner- 
moſt Circle on the "_ Tn is *. Ni of ne 


required. 1 $113 1 


Example. The Mom being 19 Days al e 
Time Full Sea at Graveſend ? 
1. Bring the Index of the middle Part (which ſtands at 
12) to 14 Hour, which is N. N. E. and S. S. W. the Point 
of the Cogn making Full-Sea at Graveſend, (on the New 
and Full 9m); in the innermoſt Circle of 24 Hours on 
ſhe: grent Piece, keeping that faſt there. 
2. Turn the lo to 19 Days (the Moon's Age, or 
to 3+ 5 — „er ) on the middle Piece. 
3. Then Tight aga ong Index, and in the 
. Circle (on 2 Ng Piece) is 5 Hours, the 
Time of Full In, or awake in the Fer 
Graveſend. 151 


1 


To 


< 
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5. 75 find the Latitude by the Nocturnal and Foreſtaff. 


le, 1. Find the North Star's Declination from the Pole, by | 
nd obſerving with the Nocturnal, as directed in Example i, 
ce or 2, of the ſecond Uſe, in Page 171, TOR 
| 2. Then (at the ſame Time) with a F ore laß, take the 
Altitude of the North Star. 
br WM 3. If the North Star be above the Pole, ſubtract its 
Declination from (if under, add to) its AO; Ihe Suey | 
3: Wor Difference. | is the ane n Indi 2 
ree tt 
the Example Sw ſe the th of jos at . of the 
Clock in the arte ſerving with the Nocturnal, you 
ind the Guard of the Little — to bear N. E. which is 04. 
35m. above the Pole; and at the ſame time, by the Fore- 
nds Haff, find the Altitude of the North Star 42d. rom. Lg 
full Wnand the Latitude of the Place ? reel] 1 . 


From he Altitude of the North Star N 42 : 
dubtract its Declination above the Pole — 00 : — 


temainder is the Latitude required 41 : 35 North 


Example 2. The 31f of December, at Six of the Clock 
n the Morning, obſerving with the Nocturnal, I find the 
Guards or Pointers of the Great Bear S. W. b by, S. which is 
1d. 33m. under the Pole: and at the ſame Time, by the 
Fore-ſtaff, find the Altitude of the North Star 4.5d. 22m. 1 


pint mand the Latitude of the Place of Obſervation F. 
lew D. M. 
on Mo the Altitude of the North Star 45.: 22 
ad its Declination from the Pole under — 02: 33 
O | 
. is the Latitude required 47 296" OR 


"The Defeription and Uſe of Gunter's Scale. ny 


HIS Inftrument, for its quick and eaſy Diſpatch of 
the moſt common and uſeful: Proportions, - deſerves 
A$ 


174 the Mariners Compaſs Refiified. 
us generally to be known in its Uſes, as by its Name: J the 
On that Account we ſhall firſt give a Deſcription thereof, 20 
and then with as much clearneſs and brevity as poſſible its I 
manifold Uſes. 8 1 12 * ir eie 

1. Gunter Scale (ſo called from Mr. Gunter, its fil I. 
Contriver) is uſually made of Box Wood, commonly two 
Feet long, and one Inch and a half broad; on which are the 
placed the Lines or Scales of Numbers, Sines, Tangents, MW 32: 
Vc. There are two Sorts, the Long or Flat Gunter, and firf 
the Sliding-Gunter : On both Sorts are the fame Lines, ſo 
though differently uſed ; the firſt Sort with the Compaſſes, W 20 
/ 7 177; 92 ogy, ors 

2. The Lines generally ſet on Guntert, are eight, and l 
have their Names at the Right-hand End thereof, under Pat 
one another, thus; Sine Rumb, Tang. Rumb, Numbers, 73 
Sines, Verſed Sines, Tangents, Meridian (for Meridional 
Parts) and Equal Pareee. . 

3. The Sine Rumb, and Tang. Rumb, ate both Points of 10 

the Mariner's Compaſs ; the firſt is figured from the Left- 
hand towards the Right, with 1, 2, 3, 4, 53-6; 7, and 8, at Nu 
which is a Braſs Center- pin; the latter is figured thus, 1, 2; 
3, and 4, at the ſaid Center - pin, and thence back again l 
towards the Left-hand with 5, 6; and 7 j each Point in both the 
Lines (where it can) is ſubdivided into Halves and Quarters :M Ser 
Theſe two Lines are only uſeful in Navigation 

4. The next under Tang, Rumb, is the Line of Num- 
bers, figured thus; near the Left-hand End it begins at 
1, and towards the ee is 2, 3, 45 3, 6, 7, 8, 93 
then 1 in the middle, at which is a Braſs Center-pin; going 
ſtill on 2, 3, 4, 5, 6, 7, 8, 9, and 10 at the End, where 
is another Center-pin : This Line is of general Uſe; and 
requires the larger Account; whereof take theſe three 

following Notes for the Line of Numbers. 


Note 1. All the Figures on this Line may be taken fire! 
gs they fland; or be increaſed, or diminiſhed at Pleaſures 
% it be in Decuple or Ten- fold Proportion. That is, the 


Auſt 185; be counted far, ta, . 30n@5r4R9s 50 O00 
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then the next 2 is accordingly 2, or 20, ox 200, or 
2000, Cc. Again, the firſt 1 may be reckoned for 1 
Tenth, or 1 Hundred, or for x Thouſandth Part, &c. 
then the next 2 is 2 Tenths, or 2 Hundreds, or 2 
Thaukadth. s es OE | 

So that if the firſt 1 be eſteemed 1, the middle 1 is 
then 10; and 2 to its Right-hand is then 20, 3 is 
o, 4 is 40, and 10 at the End is 100. Again, if the 
it 1 be counted 10, the next 2 is 20, 3 is 30, and 
ſo on, making the middle 1 now 100; the next 2 is 
200, 3 is 300, 4 is 400, and 10 at the End is now 
1000. 1 | „ | 

In like manner, if the firſt 1 be eſteemed for 1 Tenth 
Part, {the next 2 is 2 Tenths, and the middle 1 is 
1; and the next 2 is 2, and 10 at the End is now 10, 
Again, if the firſt 1 be counted for 1 Hundredth Part, 
the next 2 is 2 Hundreth Parts; the middle 1 is now 
10 Hundredth Parts, or 1 Tenth. Part; and the next 2 is 
2 Tenth Parts; and 10 at the End, is now but 1 whole 
Number or Integer. r 1 19 1 


Note 2. As the Figures are increaſed, or diminiſhed in 
their Value, ſo in like manner muſt all the intermediate 
Strokes or Subdiviſions be increaſed ar _ decreaſed ::| That 
is, if the firſt 1 (at the Left-hand) be counted 1, then 2 
(on the Right-hand of * 23 and each Subdiviſion be- 
tween them now is one Tenth Part, and fo all the way to 
the middle 1, which is now 10; the next 2 is 20. Now 
the longer Strokes between 1 and 2 are to be counted 
from 1, thus 11, 12, (where is a Braſs- pin) then 13, 14, 

15, (ſomething a longer Stroke than the reſt) then 16, 17, 
18, 19, and 20, at the Figure 2: And all the ſhorter 
Strokes between theſe longer are now each to be counted 
for a Tenth Part; from the middle x to the next 2, now 
20 ; from whence the longer Strokes between the Fi- 
gures are Units, thus 21, 22, 23, &c. to 3, which now 
is 3O ; and the ſhorter Strokes between them, each 
now, is 2 Tenth Parts of an Integer; from 3, — 


N OT 
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ſhort Stroke (or little Diviſion) is five tenth Parts of an 
Vait. 1 12 EA 
Again, if 1 at the Left-hand be Ten, the Figures 
between it and the middle 1 are common Tens, and the 
Subdivſions (between each Figure) are Units, and from 
the middle 1 to 10 at the End, each Figure is ſo many 
Hundreds; and between theſe Figures, each longer 
Diviſions Tens; and from the middle 1 to 2, each leſs 
Diviſion is an Unit; from 2 to 3, each leſs Stroke is two 
Units; from the Figure 3 to the End, each ſhorter Stroke 
is five Units. "mal | 

Note 3. On the Line of Numbers may be counted a 
Number of any Denomination ; whether Meaſure, az 


Inches, Feet, Yards, Miles, Leagues, &c. or Weight, 


as Hundreds, Pounds, Ounces, Sc. or Money, as 
Pounds, Shillings, Pence, &c. or Time, as Years, 
Months, Days, Hours, &c. provided always the Integer 
by divided, or ſuppoſed to be divided Decimally, or into 

oy { War, 4, | 

5. Next under Numbers is the Line of Sines, beginning 
at the Left-hand, and figured thus: 1, 2, 3, &c. te 10; 
then 20, 30, 40, &c. to go, — at the Right-hand, 
where is a Braſs Center Pin: Theſe Figures never change 
their Value or Denomination, being here (and. in all other 
Lines under it) called D | | 

From the Beginning of thi 
Degree is divided into 12 Parts, by longer and ſhorter 
Strokes, making each 5 Minutes ; from 10 Degrees to 20, 
each ſmaller Stroke has 10 Minutes ; from 20 to 30 Degrees, 
each is'fifteen Minutes; from thence to 60 Degrees, ſome 
are twenty, but the moſt are thirty Minutes; and from 60 
to 80 Degrees, each Diviſion is a Degree; 80 and go are 
ſo near together, that they admit but of one Stroke be- 
tween, which is for 85 Degrees. Ave fa 

6. Next to the Line of Sines, is the Verſed Sines, 
beginning at the Right - hand againſt go, (in the 
Sines) - and from thence figured towards the bens 
| $1 nnn | - is 1 $345. 4 55 us, 
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s Line to 10 Degrees, each 
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thus, 10, 20, 30, 40, Sc. ending (at the Left-hand 
End) about 169 Degrees; the Subdiviſions are thus, from 
10 to 30 each is 2 Degrees: from thence to 90, it's 
lingle . from thence to 120 it's half Degrees; 
and from thence to the End, it's divided into each 15 


Minutes. 


7. Under Verſed Sines is the Line of Tangents, be- 


| ginning at the Left-end, as the Sines do ; from thence 


gured -to the Right-hand, thus, 1, 2, 3, &c. to 10; 
and fo on, 20, 30, 49, and 45 at the Right-hand, where 
is a little braſs Center-pin, juſt under and even with 90 
in the Sines: from thence back again it is figured 50, 
60, 70, 80, Cc. to 89; ending at the Leſt-hand End, 
where it began at 1 Degree: The Subdiviſions of this Line 
are the ſame as thoſe of the Sznes. 

8. Next to the Tangents and under it, is the Lin 
of Meridional Parts, beginning at the Right-hand, and 
rs numbred thus, 10, 20, 30, &c. to the Left-hand, 
where it ends at 87 Degrees: This Line, with the Line 


of-equzl Parts under it, are uſed-together, only in Mer- 


cator's Sailing; the uppermoſt Line - contains the De- 
grees of the Meridian or Latitude in a Mercator's Chart, 
and the lower is the Equator, and contains the Degrees of 


| Longitude. 


9. Theſe eight Lines thus deſcribcd, are ſet on the 
Sliding Gunter, but not in the ſame Order, being ſome 
on one fide, and ſome on the other? Alſo the Line of 
Numbers, Sines, and Tangents, are ſet. double, that 


is one on each ſide, as the middle Piece flides; which 
middle Fiece is ſo contrived, to flip to and fro eaſily ; 


to ſlide out and to be put in, any Side uppermoſt, in 
order to range theſe Lines together or againſt one ano- 
ther, moſt proper for ſolving the Queſtion wrought by 
the Sliding Gunter: Of which 
may ſuffice, 


M I. Tho 
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this ſhort Deſcription 


— 


HB 

* 
l 
1 
, 
. 
9 


; 
b 
1 
7 


3 


* * 
PRO 


po 


- 
TTT 
24 — . — 
2 232 n a» 


EE 
* I” - 


a P _ —— at .,07 


5 
N £ tes oi, * 
r 2 ˙uwu xo OT Seo IS am _ _ 
o 7 5 — 
4. ng _= . * . 


n 


"358 : 2 be Mariners Compaſs Refifal. 
1 The Uſe of” Gumter's-Scale, bath fingle and ſiding, in 


Arithmetic. 
N order to a right Underſtanding of the Uſe of this 
Scale, it's nece en well on it; that is, to D 
Rnd readily a Place repreſenting any. given Number, Point, 3 
or Degree, c. but N on the le of Numbers; which for 


is as follows. 


PROBLEM I 70 find whole Number onthe Lin 


of Numbers. E #6 * 
Rule o& 1, O'OK the firſt Figure of the. given Number mic 
among the figured Diviſions. Te 


2. For the ſecond Figure count ſo many Tenths (or MW Ce 
Picks Strokes) from the figured Diviſion, towards the Pla 
Right-hand, as are Units in the ſaid ſecond Figure. 

, 3. Then for the third Figure, count from the laſt Tenth MW 1 
| Sn the ſecond Figure) ſo many leſſer Strokes (or 
Centeſms) as that Figure hath Units, | 
4. In like manner, for the fourth Figure, count from 
the laſt Centeſm ſo many Thouſands (or leſſer Strokes) as 
are Units in it; and ſo on, for more Figures; though four 
Figures, or Thouſands, are as many as can well be diſcerned 
on a two Foot Gunter. 
5. This done, the laſt Place is the Point where the pro- 
pounded Number is repreſented, | 


Example. 1. To find the Point, in de Line of Number 
that doth repreſent 122 

a According to the Rule above, I take the Diviſion at 
the Figure 1 (in the middle of the Line of Numbers) 
for the firſt Figure of 12, the propounded Number; 
then for 2, the ſecond Figure, I count 2 Tenths (or 
longer Strokes to the Right-hand) from the ſaid Stroke 
at 1; and this laſt is the Point repreſenting 12, Where 
19 3 commonly) is a ſmall Braſs Center - pin, being oft in 


4 


Ex ampl. need I 


LY 


de Mariner's Compaſs Rettified. a9 


- Example 2, Suppoſe the Point repreſenting 22, on the 
Line of Numbers, was required to be found? 

The firſt Figure in the Number 22 being 2, I take the 

Diviſion at the Figure 2 for it; and for the ſecond Figure 

2, I count 2 Tenths onwards ; and that is the Point repre- 


— WW Og 


* 


ſenting 22. 


Erample 3. I deſire to know the Point on the Line of 
Numbers, that repreſents 144 ? FEES. 
\ The firſt Figure being 1, I take the Diviſion: at the 
'r middle 1 for it; the ſecond Figure being 4, I count 4 
Tenths: onwards, and that is 140; from thence count 4 
or Wl Centeſms farther, for the third and laſt Figure: This laſt 
he Place is the Point repreſenting 144. r 


th Example 4. Let it be required to find, on the Line of 
or Numbers, the Point repreſenting 17288 

d For the firſt Figure 1, take the middle 1 ; for the ſecond 
3m Figure 7, count as before, onward, 7 Tents, and that is 
as oo: then for 2, the third Figure, count 2 Centeſms from 
dur the laſt, and it repreſents 1720 : laſtly, for the fourth 
ned Figure 8, eſtimate 8 thouſand Parts from the laſt; This 

| Point laſt found, repreſents 1728. | 


ro- ; | 

WP ROB. I. Te find a Fraction, or broken Number, on 

| | the Line of Numbers. 4:2 
bers | 1 | | „ wa 

T HE Fractions to be found on this Line muſt always 

n at be Decimal; as theſe, I, 01, .0013 +2, .02, 002, 
ry Ce, that is, 187 7553 78853 185 438 1888, Sc. either of 
er; 


Inches, Feet, Yards, Miles, or the like; alſo in Weight, 
or Time, or any other Denomination whatſoever. 
roke So that all other Fractions muſt be reduced into Deci- 
here mals, before they can be found on the Line of Numbers; 
pft in Wand being ſo reduced, they are expreſſed and found upon 

this Line as whole Numbers by the Rule in Problem I. and 
amp; need no Example. 


— = 
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PROB. u. 74 perform Multiplication bythe Line 


ers. 


- 


5 3 be erg, 0 45 
A8 1 is to the Multiplier, fo is the Multiplicand to the W ** 
3 Properties 6n. the ©) e 
ow to work this, or any Pr ion on the Gunter 
| this is a General Rule. ? | 
1. Extend the Compaſſes from the firſt Term, to th: 
ſecond Term. ky. +1 


2. That Extent laid the fame way from the third Is 
Term, will reach to the fourth Term, or thing required. 


By the ſliding Gunter, thus; 

1. Set the firſt Term, counted on the Sliding or middle 90, 
33 right againſt the ſecond Term, counted on the fixed 
Piece. | | 

2. Then ſeek the Third Term, (always on the ſame 8 
Piece the firſt Term was counted) and againſt it on the other ther 
Part is the fourth Term, or Thing required. 


Example 1. What is the Product of 8 multiplied by 4 
The Analogy or Proportion is this: As 1 is to 4, foi 
8 to the Produ. | F248 7 ; 

Or, it is thus: As 1 is to 8, ſo is 4 to the Product. 


I, By the Gunter with Compaſſes, thus ; 


Extend the Compaſſes from 1 to 43 thatExtent laid fron 
- (the ſame way) reacheth to 32, the Product of 8 multiplic T, 

Or, the Extent from 1 to 8, being laid from 4, reachet 
to 32, the Product, as before. | 
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2. By the Hiding Gunter, thus; 
of Set 1 at the Beginning of the middle or fliding Piece, 
right againſt 4 on the fixed or outſide Piece; then 
azainſt 4 on the firſt, is 32 on the ſecond, the Product 

1 required. 
Or (ſet as before) 1 againſt 8 ; then againſt 4 on the firſt, 
is 32 on the ſecond, the Product, as before. i 


th Example 2. What! is the product of 16, multiplied by 5 ? 
The Proportion to work it by, is this: As 1 is to 55 ſo 
is 16 to the Product. 


1. By Gunter with „en it's 0 „ 
The Extent from 1 to 5 men laid from 16, reacheth to 
441: 80, che Product required. a 


2. By the /liding Gunter, thus; | 
| Set 1 on the middle Piece, againſt 5 on the outſide Piece; 
1 then againſt 16 on the firſt, is 80 on the ſecond, the Product 
as before. 5 


P * O B. IV. To perform Divif ion by the Line of Numbers 


bol The Rule or Proport' on is this : | 
As the Diviſor is to 1, ſo is the Dividend to 45 


ut. Quotient, 


Example 1. If the Dirdend be 64, and the Diviſor 43 
what is the Quotient ? 


To do this, the Proportion is; As 4 is to I, o is 64 to 
the Quotient required, 


1. By Gunter with „ Compulſes, thus ; ; 
The Extent from 4 to 1, laid (th: fune way} from 54, 
reacheth to 16, the Quotient requirud, 


M 3 | 2. By 
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f 2. By the ſiding Gunter, thus; 
Set 4 on F ode Piece, againſt 1 on the middle 
Piece ; then againſt 64 on the is I6 on the Second; 
Which is the Quotient as before. mn | 


- Example 2. How often is 144 contained in 1728 ? 


To do this, the Proportion is thus: A 144, is to I, ſo 


is 1728 to the Anſwer, 


1. By Gunter with Compaſſes, thus; 


The Extent from 144 to 1, reacheth from 1728 to T2, 


the Quotient and Anſwer required. 
2. By the ſliding Gunter, thus ; 


Set 144 on the — Piece, againſt 1 on the middle 


Piece: then againſt 17 28 on the firſt, is 12 on the ſecond, 
which is the Derne as above. 


P R O B. V. To reduce a Vulgar Fraction to u Deci- 
. mal, by the Line of Numbers, 


To perform this, the Proportion is thus ; ; 
As the header of the given Fraction, is to its 
Numerator, ſo is 1 to the Decimal Fraction required. 


Example. Suppoſe it be required to reduce 3, a Vul 
| Fraction, into a Decimal Fraction ? wt 
' Nete, A Decimal Fraction hath for its Denominator an 
Vnit, with as many Cyphers as its. Numerator hath Places : 
and the Proportion to find the Numerator is thus; As 4 
is to 3, ſo is 1 to the Numerator of the Decimal Fraction 


required. 
1. By Gunter with Compaſlles, thus; + 
The Extens from 4 to 3 reacheth (the ſame way) from 
I to 7 55 or 1785 the Decimal Fraction e 5 
2. By 


© 2 oo 2 


eci- 


its 
red. 


3 
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2. By the ſiding. Gunter, thus: 
get 4 on the he 24 iece, againſt 3 on the middle 4 
Piece; then agaift 1 on the firſt is .75, or rz on the 
ſecond, the Decimal Fraction required to be found: 80 
that. 7 5, or 555 is equal in Value: to. J. KEY 


P'R OB. VI. Of Continual Proportion, or . . 


Progreſſon; uubich is unto twa given Numbers, To find 
4 zd, 4th, 5th, &c. Numbers, in a continual or con- 


tinued Proportion, by the Line of Numbers, 


The Analegy by which it is effefttd, is this ; 3 

$ the firſt ” Are given is to the ſecond, ſo is the 

ſecond to the third; and ſo is that Wing 4 to a n. 
and ſo is that fourth to a fifth, &c, : 

* Example Let the two Numbers given A. 2 ad. 4,” 
unto 1 it's required to find a third, fourth, &c. Pro- 
portion? 

For 3 Performance hereof, the Rule is thus, 


As 2 is to 4, ſo | is 4 to a third, and ſo is chat chird to a. 
fourth, Oe. 


++ 7 
* * * 4 
> * _ * 


1. By Gunter with Compaſſes thus: 

The Extent from 2 to 4 reaches from 4 to 8, the 
third; and from 8 to 16, the fourth; and from 16 to 
32, the fifth Proportional "Number ; ; and ſo on, to as 
many As you pleaſe : So that 2, 4, 8, 16, 32, &c. are 
Numbers in continued Geometric Proportion, | as Was, 
required, | _ 


8 . By the Hiding Gunter, thus; 

Set 2 on the middle Piece, to 4 on the dutüde Piece; 

then againſt 4 on the firſt, is 8 on the ſecond, for the 

third Proportional; and againſt 8 on the firſt is 16 on 

the ſecond, the fourth Proportional; and in like manner 

SR 16 is 32, the fifth Proportional, as was required; 
nd ſo on for more. 


* * e RR 
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PR 2 VII. Of the Ruls of Three Direct, or three 
Numbers given, to find a fourth i in a Wr E 
by the Line of Numbers. 


The Analogy whereby this is performed, is thus, 
| A S the firſt Number is to the ſecond, fo is the third to 
the fourth Number required. 

Example 1. If the Diameter of a Circle be 7 Inches, and 
the Circumference thereof 22, what is the Circumference 
of a Circle, whoſe Diameter is 14 Inches ? 

To perform this, the Analogy is thus ; As 7 is to ah 
is 14 to the Circumference required, 


F : * * 
- o : 
N * 
- "Ry 
. ** 
184 


1. By Gunter with Compaſſes, thus, 


The Extent from 7 to 22, (laid the ſame way) from 14, 


will reach to 44, the Circumference of the _— whole 
Diameter is 14; which was required. 


2. By the ſliding Gunter, thus; 


Set 7 on the middle Piece, againſt 22 on the outſide 
Piece ; then againſt 14 on the firſt, is 22 on the ſecond, | 


whizh 1 is the Circumference, as above. 


Hangs 2. If the Circumference of a Circle be 3.14 


or 3189, and its Diameter 1; what will the Diameter of 
another Circle be, whoſe Circumference is 44 ? 


The Proportion is: As 3 728 is to 1, n 44 to the 
Diameter required. 


1. By Gunter with Compaſſes, thus; 
The Extent from 3 x55 to 1, reacheth from 44 to 14, 
the Diameter required. 


2. By the /liding um thus; 
Set 3 788 on the outſide Piece, right againſt 1 on the 
middle Piece: and then againſt 44 on the firſt, is 14 on 


the ſecond, which i is the Diameter required, as before. 
Note, 
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.- 


Note, In the Rule of Three Direct, if the third Number 
be greater than the firſt, then will the fourth Number be 
greater than the ſecond : Bur if the third Number be leſs 
than the firſt, then the fourth will be leſs than the ſecond. 


Example 3. If 30 Acres of Land be worth 25 Pounds a 
Year ; how much a Year will 54 Acres be worth? 
To do this, or any Queſtion in the Rule of Three, al- 
ways in the Proportion, let the firſt and third Numbers or 
Terms be of one Kind or Denomination ; and then thus 
- bac.” As 30 Acres is to 25 Pounds, ſo is 54 Acres to 45 
8. 4 


1. By the Gunter with Compaſſes, thus: 

The Extent from 30 to 25, reacheth from 54 to 45, 
the Yearly Rent required. 7 | 

| 2. By the ſliding Gunter, it's thus; 

Set 30 againſt 25, then againſt 54 on the firſt, is 45 on 
the ſecond, as before. *+ 4 
= this Time the Reader is we preſume, ſo well acquainted 
in the way of working a Proportion on the Line of Numbers, 
with Compaſſes or without, that it's a needleſs Thing to 
expreſs it in Words, being ever the ſame : We ſhall there- 
fore for the Future ſet down the Proportion, leaving the 


manner of its Operation to Practice, except in Caſes where 


he working differs from what went before. 


PR O B. VIII. Of the Rule of Proportion 2 or 


Three Numbers given, to find a fourth in an Inverſe 
Proportion, or in the backward of Three, by the 
Line of Numbers. # | | 


A I N this Rule you muſt note, If the third Number be 
greater than the firſt, then will the fourth be leſs 
gan the ſecond ; But, 


1 


* 


—— —— — —— 


—— — — — — Woe in I Av 2; 
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If the third be leſs than the firſt,” the fourth is to be 


then the ſecond. | 
- 3. And to reſolve. Queſtions in the backward Rule of 
Three, the Proportion is thus: : 
As the third . 1 ſecoud, ſo is the firſt to t 
the fourth. f. 
" Example. If 72 Rin ** — a . in 48 Hours, 
: in how long Time will 54 Pioneers make it? þ 


B. the Directions above, this is the Proportion: As 

i is to 48 Hours, ſo is 72 Men to 64 Hours, the tl 
Aline to the Queſtion : From whence you may conclude 

that _ Men will perfoem as much in n ys as als Men A 

7 Hours. * 1 af A 


PR O B. IX. of Dupl cate 22 or PR Wur- 
bers given, to find a fourth in a 9 Proportion, by 13 
the Line of Numbers. th 


1 Rule is * uſed in Proportion of Lines to 
uperficies, &c. wherein the firſt and ſecond. Ferms 


are to bh of one Kind e or Denomination. IC 
© Example 1. If the Diameter of a Circle be 1, and its MM . 

Area or Content 0.78 539 ;z what's the Content of a Circle if 

whoſe Diameter is 14 an 


To perform this, the firſt and ſecond Terms (by 7 Bu 
Note above) are to be Lines; ;, that is, the Diameter: 
given, and then the Proportion is thus: As I is to 14, (0 

0.785 toa fourth; And ſo that fourth to the Content 


d. 19 
require | 79 
I. By Gunter with Canaan, d it's thus; * 

The You from 1 to 14 reacheth from 0.875 to 11; and * 


the ſame Extent laid the ſame way from 11, reacheth to 154 
the Content Og - | Shri te 


1 


* ae 
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By the /iding Gunter, ies hu? f 
of Bring 1 e middle Piece, right againſt 14 on the 
outſide Piece; then againſt 0.785 on the firſt, is 11 on 


to the ſecond; and againſt 11 on the firſt, is 154 on _ 
ſecond, the Content as befare. ; 


785 Example 2. If the Diameter of a Circle be 7, and FRY 
Area .38. 5 ; what is the Area of a Circle, whoſe Diamter 
is 12. Anfeoer, 113. For, 
As ee 8 e 66; and fo iy 66 60 113. 


the the Area required. 
Example 3, If the Diameter of a Cirdle be r, und its 


len Area 0.78539 ; what is the Diameter of a Circle, whoſe, | 
Area is 154 ? Anfiver, 14 is its Diameter. 

* In this the Proportion is of Superficies to Lines, which 

3 is thus ; As Area 0.785 is to Area 154, ſo is the Square of 

dhe Diameter 7, to the Square of the Diameter . 

1, By Gunter, with Compaſſes, it's thus; j 

Be The Extent from 0.785 to 154 reacheth from 1..to 


196, the Square of the Diameter required, . 

Then divide the 8 pace between I (always the middle I, 
if the Number of Places be odd; but if even, the firſt 1) 
and 196 into two equal Parts; the Foot of the Compaſſes 
in the middle reſteth at 14, 'the Diameter of the irele, 
whoſe Area is 154. 


d its 


ircle 


y the 
neter 
14, ſo 
ontent 


| 2, By the Hing Gunter, it's thus ; | 

Set 0.785 againſt 154, and againſt 1 on the firſt; | is 
196 on the ſecond ; then find the middle between 1 and 
196, which is at 14, the Diameter as before. 

Example 4. The Diameter of a Circle being 1, and 
its Area 0.785; what is the Diameter of a Circle whoſe 
Area is 113 ? Anſwer, 12. is the Diameter required. 

For as 0.785 is to 113, fo is 1 to 144; the middle 
between it and 1, is at 12, the Diameter — 
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PR O B. X. Of Aen. or three Num- 
bers given, to find a fourth in a triplicate Proportion by the 
n a: tos 


T HIS Problem concerneth the Proportion of Lines to 
Solids, and the contrary; in which always make the 
firſt and ſecond Term to be of ene Denomination. 


Example 1. If an Iron Bullet weigh 9 Pounds, and its 
Diameter is 4 Inches, what is the weight of another Iron 
Bullet whoſe Diameter is 6 Inches ? 


To perform this, the firſt and ſecond Terms are to be 
Lines, that is, the given Diameers ; and then the Propor- 
tion is thus: _ | 

As 4 ĩs to 6, ſo is9 to 13.53 and ſo is 13.5 to 20.2; 
and ſo is 20.2 to 30.3; that is 30 Pounds and 3 Tenths 
of a Pound, which is the Weight required. 


a That is, 1. By Gunter with Compaſſes, thus; 
The Extent from 4 to 6 being laid three times from 9, 
will reach to 30 Pounds 3 Tenths, the Weight required. 


* 


And, 2. By the //iding Gunter, it's thus; 
Set 4 againſt 6, and againſt 9 on the firſt, is 13.5 on the 
| ſecond; then againſt 13.5 on the firſt is 20.2 on the ſe- 
cond ; and againſt 20.2 on the firſt is 30.3 on the ſecond ; 
that is 30 Pounds 3 Tenths, as before. | 


Example 2, If an Iron Bullet, 1 Inch Diameter, weigh 
Pounds 0.1406 Parts; what is the Weight of another 
whoſe Diameter is 4 Inches, it being of the ſame Metal? 
Anſwer, q Pounds. For, 


As 1 is to 4, ſois 0.1406 to 0.562 ; and ſo iz 0.562 
to 2.25; and ſo is 2.25 to 9 Pounds, the Weight re- 
| quired, 


Example 
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Example 3. If a Gun 6 Inches Bore require 21 Pound 
of Powder, how much will ſerve a Gun 4 Inches Bore? 
Anſwer, Pounds 3.25 Parts. | * 8. 
For, As 6 is to 4, ſo is 11 to 7.3; and fo is 7. 3 to 4.88, 
and ſo is 4.88 to 3.25; which is Pounds 3.25 Parts of 
a Pound, or Pounds 34 of Powderr. ? 

Example 4. If an Iron Bullet 1 Inch Diameter, weigh 

Pounds 0.1406 Parts; what Diameter ſhall that be, which 

4 weigheth 9 Pound of the ſame Metal? Anſwer, 4 Inches. 
. For it's thus: As 9.1406 is to 9, ſo is 1 to 64, the Cube 

of the Diamerer required: then divide the Space between 1 

and 64 into 3 equal Parts, and the Foot of the Compaſſes 
8 in the firſt 4 Part from 1 reacheth to 4, the Diameter of 

the Iron Shot weighing 9 Pounds. Yew i] | 


. II. The Uſe of the Line of Numbers commonly called 
Gunter's Line, in meaſuring Super ficies, as Board, 
Glaſs, Land, &c. | | 


PROB. I. The Length and Breadth of any Square, yr 


9 Long Square Super ficies given, to find the Area or 
. Content thereof. | 2d ol $I . 
| HE Proportion is this; As 1 is to the Breadth, ſo is 
* the Length to the Content. „ $53 iols 
nd ; Example 1. A plane Superficies, as a Board or Plank 
given to be meaſured, the Breadth thereof is 15 Inches,and 
4 it's Length 61 Inches ; what is the Content of it ? Anſwer, 
18 915 Inches. | | 
11 or, As 1 is to 15, ſo ls bx to 915 Inches, the Content 
required. f s | 
* Nete, Such as the Breadth and Length is, ſuch is the 
__ Content; ſo that if the Breadth and Length be Feet, the 


Content is Feet; j Perches, then Perches, &c. 


Example 
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i Example 2. A Piece of Wainſcot, in Form of a long 1 
| whole Length is Feet 15.5 Parts, and Breadth 

"Feet 2.25 Parts; what is the Content? Anſwer, Feet 

3487 Parts. For, As 1 „ 15 
that is, Feet 34 and 87 Parts is the Content. 35 


P R O B. II. The Breadth and Length of a Superficies © 
given in one find e Meaſure, to find the Content theresf in 
another kind of Meaſure ? F 


T9 do this, the Proportion is thus: As the required 10 
kind of Meaſure is to the Breadth, ſo is the IG, 


40 the Content deſired. | is 


| A le 3 3. A Plank or Board 15 Inches la 61: i 
Inches 2 demand the Content of? it in Feet ? Snfwer, 27 
Techs ng em Foot. For you muſt note, in a Foot Fe 
Superficial, or a Square Foot, is 144 Square Inches; and — 
therefore the Proportion is thus: As 144 is to 15 Inches, lo WW. 
Is yh Inches to Feet 6.35 Parts of a Foot, the Content, 


N wa 4. A Piece of Land, in Form a long Square, Fo 
whoſe readth being 30 Perches, Length 183 Pe rches : Pay 
what is the Content in Acres? Anſwer, Acres 34.31 Parts. 
Vote, 160 Perches is an Acre, and the Proportion is 


thus : | 
As 160 Perches is to 30 Perches, ſo is 183 Perches to Lin 
Acres 37 31 Parts of an Acre, the Content of the Piece of y 
a 4 
to 


| Knample ; 5. A piece of Painting, in Form of a Long 
Square, whoſe Breadth is Feet is 3.5, and Length. 21. Feet, PR 
how many Square Yards is the Content: Anſeoer, Yards hy 
8. 16 Parts of a Vard. | or 

' Note," 9 Feet is a Square 'Yard, and the Proportion is 
kes | 1 
As 9 is to 3.5 Feet, ſo is 21 Feet to Yards 8. 16 Parts of | 
a Yard, the Content. that 
1 3 R O B. 


LY 
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PR O B. III. The Breadth of a Super ficies g iuen in one 


kind of Meaſure, and the _— in another; ito food the 
Content in the greater Meaſure'? | 


T Odo this, the Proportion is thus; As the greater 
X Meaſure is to the N 11 is che LA to the 
Content require. 


Example 6. Admit a Board 10 Inches * 7 20 
Feet long, I demand the Content in Feet ? Anſwer, Feet 
16.6 Tenths of a Foot. 


4 For the Proportion is thus: 4 ws hs 10 gd fo 
| is 20 Rette Feet 16.6 Tenthy. | We 


Example 7. Tf a Board or Plank jb I's 9 LD 8 
27 Feet lon Ng; what is the Content of it in Feet; Anſwer, 
a 


* 33-75 Parts of a Foot, or 334 Feet. For, As 12 is 
to 15 Inches, ſos 24 Feet to Feet 43-75 Parts. 


| Example 8. A Board 7 Inches broad, and: 291 Feet 
long, what's the Content in Feet? Anſwer, Feet 18.28 


4s it's, As 12 is to 7 * ſo is 29 445 to Feet 18.28 
arts, | > 


E xample 9. Apiece of Land (in Form of a Long Square) 
whoſe Breadth is 30 Perches, and Length is Chains 15.25 
Links (meaſured by a Chain of 4 Perchey in 100 Links.) 
demand the Content thereof in Acres? Anſwer, Acres 
11.44. For it's, as 40 is to 30 Perches, ſo i is Chains 15.2 55 
to Acres 11.44 Pera of an Acre. 


Feet P R O B. IV. The Breadth of a- Super i given, G64 
Fards how much in Length will make a Nun 4 Jars, 4 Tn, | 
or an Acre, &c. | | | 


+. 


T 0 4s this, taks this General Rule: As the Breaddifis 

to a Foot, a Yard, &c. ſo is a Foot, a Yard, &c. to 
that Length which will make a Foot, a Yard, &c. 
| | | Example 


4 
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| L 10. If a Board be 7 Z Inches broad, how much 

in Length will make a Foot ſquare? Anſwer, Inches 19.2 

Tenths of an Inch. 

For the Proportion is thus: As 7.5 js t6 12, ſo is 12 to 
Inches 19.2 Tenths in Length, which will make a Foot. 
. Example 11. A Plank 30 Inches broad, how much in 

Length will make a Foot? Anſwer, Inches 4.8 Tenths in 
of an Inch. 
For, As 30 Inches is to 12, ſo is 12 to Inches 4.8 Tenths 
- in Length, to make a Foot. | 


' Example 12. A Pane of Glaſs being in Breadth Feet 
2.5 Tenths, how much in Length will make a Foot; 
 Anfuer, 4 Tenths of a Foot. For it's thus; | 
As 2.5 is to 1 Foot, fo is 1 Foot to 0.4 Tenths of 
Foot in Length, to make a Foot. 
2 8 


* 
— * \ 
"I" 1 * * 


n P — 


Example 13. A Piece of Matting being 27 Inches broad, 4 
bow much in Length will make a Yard ſquare? Anſwer, wh 
48 Inches, or 4 Feet. For it's thus: : } 
As 27 Inches is to 36 Inches, ſo is 36 Inches to 4 i , 


R * 4 
—ü— el erin ec CEP» Et 7. His AH ns — — — _— I 4 
— * _——— 5 % = = . ry ö n. " | $ h | 
1 


Inches: But if the Breadth be given in Feet, that is, il 
for 27 Inches, it be 2 4 Feet, or 2.25 Feet, then it isthuY p 
As 2.25 is to 3 Feet, ſo is 3 Feet to 4 Feet in Leng | 
to make a Yard ſquare, Fs . 


| PROB. V. . Dr e cal Nunn, te} 
N. S F A 


HE Analogy or Proportion is thus: As 1 is to 3.14 Supe 
ſo is the Diameter to its Circumference. 2 
Example 14. If the Diameter of à Circle be 15 Incheyh cher 
What is the Circumference of it? Anſwer, Inches 47.1Y cf an 
For, As 1 is to 3.142, ſo is 15 Inches to Inches 47-1 : $ 


oli 
PRO! 


: Parts, the Circumference required, 


4 


3 I * A ie $7364 þ4 RIPE” LES . 
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ee ee of Gree lun du, 
to find its iameter. SIT 


885 Ti 4 
* 


I TH; SNS partidn is this ” ha? 3-142, tor; Z fo. is the 

in ircumference, to its Diameter, 

n 'E xamp. 15. The Circumference of a Circle wine 44 Feet, 
what is the Diameter, thereof ? Auſiuer, Feet 14, For itis 

Als As 3.142, is to 1.3. ſo is 44. Fi cet, to Feet 14 the Diameter. 


PE R 0 he VII. The Diameter of a Circle being given, 
Fell im! 1 fad it's Area or Super ficial Content 4: 


* 


5 proportion is thus: 
of A 8 * is to the Diameter; ſo is 0.7854, to a fourth 
Number; and ſo is that fourth Number, to the Su- 
perkicial Content required, 
rol | Example. 16, The Diameter of a Circle — 15 Inches,. 
wer, what is the Content of it? Anſwer, Inches 176.7 parts. 
For it's as 1, is to 15 ſo is 0.8754, to 11783 and ſo 
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to i 11.78, to. 176. 7, the Superficial Content require "45 
is, || 3 
s thus 


P 6 O B. VIIL” The Circumference of a Cirole being 
Le # BAT, the Superficra! e of it? 


1 5 


— Fon me l 
5 — P 
r 


engt 


* 


The Proportion 1 is this 


AS 1, is to the Circumference ; ſo is CES to a 
fourth Number; and ſo is that fourth ee to bs 4 
Superficial Cogtagt required. | 


fo} 


\ 


3.14 ys 
ER e 17 7. 1 the Circumference of a cle be 44 1. 
Inch ches, what's itte Content? Anſiver, Inches 154406, Ne. 
Ss 47. a0 Juchs, For it is, I Ty i 

92 $1 is 10.44; le is 0.0795 4 363,00 0 35, 
es 47! 10 inches 154 00: the S, required. ” 8 Thi 


I [5 1 * . 
R O! 0 
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m. The Uk of the Line « Numbers in Selid Mea 
4 ab as Timber, 4 tone, Gauging, 8 * 


P ROB. I. The Side of @ Square Solid 5 
Inches, to find bmw much in Length will male a Foot 2 


TAE proportion is thus: As the given Side is to 12, 
ſo is 12 to a fourth Number;; and fo is that fourth 
Number to the Length RN to make a Foot * | 


- Example 1. & ſquare piece or Timber, or Stoye, whoſe 
Breadth and Depth are each $ Inches; how 2 Length 
will make a Foot Solid? Auſiber, 27 Inches, or 2 Foot 3 In- 
_ For it is, As 8 is to 12, fo is 12 to 18? and N is 
18 to 27 Inches in Length, to make a Foot. | 


PREY, 2. A ſquare Piece of Timber, or Stone, whoſe 
fide is 2 Feet, or 24 Inches: how much in Length will 
make a Foot? Anſter, 3 Inches. For it's us 24 is to 
32,40 is 12 to 6 and ſo is 6 to 3 Inches in Length, to 
make a Solid Foot. 


PRO B. I. 7% Side of a ſquare Solid given in Foot 
Meaſure (that is, the Decimal Foot, or a Foot divided 


make 4 Foot ſolid. 


THE Proportion is thus: As the given Side is to 1, 


ſo is 1 to a fourth Number: and ſo is that fourth 
Number to the Length required, to make a, Foot ſolid. 


A ſquare piece of Timber, » hoſe Side is 


Example 3 

Feet 1,52 25 how much in Length will make a Foot 
Solid ? An/ftorry 0.432 Parts of a Boot, For it's, As 1:52 
is t91, ſois #10 0.658; and & # 0.650 to 0.432 Parts 


PRO. 


of a Foot, 


into 100 equal Park, ). fo fag hero mi in Length wil 


| 
1 
1 
f 


giv 
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PROBLEM ttt. The Breadih and Depth of a Solid 
Whoſe ttho Ends are Equal long , Squares, being 4¹ in 


Inches or in Foot meaſure; t0 And bow mich 
| till make a Foot Solid ? 


i. . PAs Proportion for loches 0 Un FR > 
* the Breadth, ſo is the Deg to a fourth Number: 


hi "that fourth Number is to 12; 101 is 12 to the Lenz 
a in Inches to make a Foot Solid. 
of 2. The Proportion for Foot-meaſure- is thus: As 1 is 
h to the Breadth, ſo is the Depth to a fourth Number. 
4 Then fay, As that foutih Nuthber is to 1, ſo is 1 to the 
” Length in Foot-meaſure, to make a Foot Solid. 


Example 4. A piece of Timber or road; wits Breadth 
fe is 11 Inches; and Depth 19 Inches 1 how much in Length 
- will make a Foot! Anfiver, Inches 8.27 Parts. For 7 
to 


it's as 12 is to 11, fo is 19 to 17.4: And then ſay, 
17.4 is to 12, ſo is ra to Inches „ Parts in nen to 
make a Foot Solid. 


Example 5 a= ao of Timber, in fink Voor e 0.7 
Paru, add Bepth oot 1,85 Parts; how much in wr 
will make a Foot ſolid ? Anfwwtr, Foot 1.06 Parts. we of, 
it's as 1 is to 0/75, ſo is 1,25 to 0.94: Then fay, as 
094 is to 1, ſo is 1 to Foot 1.06 Parts in he ic, 19 
— a Foot 80oeun 


ROB IV. 7h Side 567 a Squart Solid, and in Lor 
being given, 10 * the Content " | 


HEN che Se is given in Inches, and Length ik 
Feet, the Proportion is thus: As 12 is to the 

given Side, fois the Length io a fourth Number; and ſo 

8 that fourth Number to the Content in Feet. 

N 2 | 2, When 


4 


A Anſwer, Feet 19.68 Part.. 


. 
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% 2, When the Side and Length are both given in Foot- 
meaſure the Proportion is thus: As 1 is to the given Side, 


ſo is the Length to a fourth Number; and ſo i is that fourth 


Number to the Content required. 


Example 6. A ſquare piece of Timber, n Side i is 9 
Inches, and Length 35 Feet; how _— Feet of Timber 1 is 
or it is, 
As 12, is to q; ſo is 35, to 26.3: and ſo is 26. 37 to Feet 


| 29. 68 Parts, the Content required. 


Exumple 7. A piece of Timber 16 Inches Square, 20 28 
Feet long, how- much is the Content ? Anſwer, '50 Feet. 

For it's as 12, is to 16, ſo is 28 to 37.3: and ſo is 37.3, 
to 50 Feet, the Content of the Piece of Timber. 


Erample 8. A Stone, Feet 2.75 Parts ſquare, and 


Feet 7. 50 parts long; how much is the . Anſwer, 


Feet 56.72 parts. 


For it's as 1, is to 2.7 53 ſo is 7.50, to 20.6; r is 
20, to Feet 56.72 paris, the Content required. 


PR 0 B. V. The Length; Breadth, and Depth of a 5 
Siuolid being given, to find the Solid Content. 


Ly 


F the Breadth, and Depth be given in Inches, and 

F the Length in Feet, the Proportion is thus: As 12 

3s, to the Breadth; fo is the Depth to a fourth Number. 

Then ſay, As 12 is to that fourth Number, 1 is 1 
Length in Feet, to the Content in Feet. 

* 2 When the Length, Breadth, and Depth, are all 

given in Foot-Meaſure, then the Proportion is thus: As 


1, is to the Breadth; ſo is the Depth to a fourth Number. 


d then again ſay, As 1, is to that fourth Num ſo 
Abe Length, to the Content i in Feet. h 


Example 9. If a ſquare piece of "Timber be in Breadth 


19 Inches, Depth 11 Inches, and 20 Feet long; hi ch 
5 the Solid Content ? Anſwar, Feet 29.03 — "Wo 


For its thus: As 12, is to "RA NY 11, e 22 
2 


4 
l 


PROB. VI. 


11 
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ſay, 28 12, is to 17,4 3 ſoi is 20, to Feet 29.03 parts, . the. 
Content required. | 


Exampli 10. A Stone 20 Inches broad, 13 Inches — 
and Feet 1 54, or 15 775 Feet in Length: how much! * the 
Content ? Anſwer, Feet 64 <4 

For it's: As 12, is to 20: ſo is 13, to 21.67. * 
then: As 12, is to 21.67 ; ſo is 15.25, to 27. 5 tat is, 
27 x Feet is the Content. 

5 Moat 11, A ſquar'd piece of Timber, Feet 1 25 broad, 
Feet 0.56, deep, and 36 Feet long; how much is the Con- 
tent? Anfwer, Feet 25.20 Parts, or 2, Feet. For it is, 

As 1, is to 1.25 3 ſo is 0.56, to o. : And then ſay, As 


1, is to 0.7; fois zb, to ot 25-2 Tenths, the Content 
required. 


The Diameter of a | Cylinder being given, 
to find how much in Length * make a Foot Solid? 


1. IF the Diameter be given in Inches, the erbeten 

is thus: As the given Diameter, is to 13.5313 ſo is 
12, to a fourth Number; and ſo is that fourth Number, 
to the Length required to make a Foot Solid. 

2. When the maar is given in Foot: meafure,” the 
Proportion is thus : As the given Diameter, is to 1,128 3 
ſo is x to a fourth Number ;. and ſo is that fourth Number, 
to the Length, which will make a Foot Solid. 

Example 12. A round piece of 1 imber, or Stone, being 1 
Inches Diameter; how much in Length will make a 68t 
Solid ? Anſwer, Inches 9.78 parts of an Inch. For it's, 

As 15, is to 13.53t; fois 12 to 10.82; and, ſo.is 1 7 
to Inchẽs 9.76 parts, or 983 Inches: But ſupf oats 
Diameter of the ſame to be taken in Foot- Me, hot 
it's Foot 1.25 pats. Now how much will make a F ook? 2 
Aniwer, Foot 0.81 parts of a Foot, 

For it's thus: As 1.25, is to 1. 128; ; for to 0,902; 
and ſo is 0.902, to Foot 0.81 5 Parte, or. 168 Foot, - 10. 
make a Solid Foot. | 
N 3 P R O . 
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PR 0 B. Vn. The Circumference of a Cylinder being given, 
0 find how much in Length will made a Foot Solid? 


I, WHEN the Circymference is given in Inches, the 


Proportion Is 3 

As the Circumſerence, is to 42.54, ſo is 12 to a fourth 
Number,; and ſo is that fourth Number, to the Length 
required, to make à Foot Solid. "7 f 

2. But if the Circumference be giyen in Foot meaſure, 
then the Proportion is; 8 | 

As the Circumference is to 3.545, fo is t, to a fourth 
Number; and ſo is that fourth Number, to the Length, 
to make a Foot Solid. 


Example 13. If a round Stone or Tree, be 44 Inches 
about; hew much in Length will make a Foot? Anfiver, 
E Fen. 

As 44, is to 42.54, 10 is 12, to 11.6; and ſo is 11.6, 
to Inches 11.22 parts of an Inch, or 11% Inches. 
But ſuppoſe the ſame was meaſured by Foot-meaſure, 
and the Circumference found to be Feet 3.67 parts; how 
much in Length will make a Foot? Anſwer, Foot 0.935 
parts. For it is thus ; OTA 

As 3.67 is to 3-545, ſo is 1 to 0.966 ; and ſa is 0.966 


* 
- 


to Foot 0.935 parts, or , Foot. 


ROB. VII The Diameter and Length of a Cylinder 
5 ; given, to find its ſolid Content ? o 6 


1. \ V EN the Diameter is giyen in Inches, 
. rn in Feet, the Proportion is thus, ” 
As 13.531 is to the Diameter, fo is the Length to 
8 umber ; and ſo is that fourth Number to the Si 

278. and Length oy 
2. l iameter and Length are both given in Foat - 
meaſure, then the Proportion is thus: 


. 
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As 1.128, is to the Diameter, ſo is the Length to a+ 
fourth Number ; and ſo is that fourth Number to the Con- 

Example 14. A round piece of Timber 10 Inches thro⸗ 
and 30 Feet long; how many Feet of Timber are in it f 
Auſior, Feet 16.38 Parts. For it's, as 13.531, is to 10, 
ſo is 30 to 22.163 and ſo is 22.16, to Feet 16. 38 Parts 
of a Foot, or 16 255 Feet. | 

But ſuppoſe the ſame Piece meaſured: by Foot-Meaſure, 
then it's Foot 0.83 Parts through. And the Work is thus: 

As 1.128, is to o. 8 3; ſo is 30 to 22.6; and ſo is 22. 16, 
to Feet 16.38 Parts, ar 161 Feet, as before, | 


PROBLEM IX. The Cireumſerence and Length of a 
| Cylinder given ; 16 find the Solid Content ? * © 


1. F the Cixcumferenes be given in Inches, and the Length 
in Feet, che Proportion is thus: As 42. 54, is to the 
Circumference; ſo is the Length, to a fourth Number; 
and ſo is this fourth Number, to the Solid Content in 
cet, | | : 
f 2. When the = and __ _ both in 
Foot Meaſure, the erm being 3.545 (inſtead of 42.5, 
the former Words will ſerve. 5 Ef a 54) 
Example 15. A round Stone, or Tree, being 30 Inches 
about, and 25 Feet long ; how many Feet Solid are in it? 
Anſtiver, Feet 12.43 Parts. For it's thus; As 42.54, is 
to 30; ſo is 25, to 17.63; and fois 17.63, to Feet 12.43 
Parts, or 12 s Feet. | | | 
Now the Compaſs about being taken in Foot Meaſure, 
is Feet 2.50 Parts; And the Proportion is, As 3. 545 is to 
2. 50; ſo is 25 to 17.63; and ſo is 17,63 to Feet 12.43 
ts, or 12 57; Feet, as before. | © 
Note 3. When- Timber tapers, that is, bigger at one 
End than the other, it's uſual to take the Breadth and Depth 
ig the middle of it's Length, and by them to meaſure the 
Piece as if it were both Ends of a Bizneſs, 2 
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Nate 2. The Proportions for F oot-Meaſure, are th 
ſame when all the Dimenſions are taken in Inches; 55 only 
then the Solid Content found, is Inches. | 

Note 3. The Solid Content i in Inches divided by 1728, 
the Quotient is Feet; but if divided by 282, 231, the 
firſt is Beer; and the latter is Wine Gallons: 
divide by the Line of Numbers was ſhewn- in Problem 4. 
of the firſt Uſes of the Gunter, in . Al <7 05 ©: 


i 61 17 
PR OB L E M X. The Diane, + of Caſt at the 
Head, and Bung," and alſo Its Length 


hein 


Inches; to Were its Content i in Gallons, Beer or 
The Rule i is thus ; "vs ak, 
11 # 


1. - AS 3 * is to * "y ſo is the Difference of the ns * 

Head Diameters, to a fourth Number: which being 

added to the Head Diameter, the Sum is a Mean Dinſne- 
ter, reducing the Caſk to a Cylinder. Then ſay, 

2. As the Gauge Point, (which for Beer or Ale is 18.95, 

but for Wine is 17.15) is to the Mean Diameter; ſo is 


* A 
me. ** 
9 . . 


0 


the Length, to a fourth Number; and fo is this ene. 


Number, to the Content in Gallons required. 4946 


10 4 


1 Bung 28 
The Diameter at the f arne 
What's the Content of this Caſk in Gallons, Beer or Wine! 
Anſwer, 73 Gallons Beer, and Wine Gallons 5g. I Tenth. 
See the following Work. 


Example I6. Suppoſe a Caſk hath Length. i ta Sins 4 
h. 


Bung Diameter a bow — 28 Inches 
Head Diameter 20 Inches 
"Their Difference 8 Inches 


Then, As 1, is to 0.7; ſo is 8, to 5.6; which added to 
20 the Head e maks 2 5 6 for pa : Mean Diameter: 
N tay, ' k 11 rt SHY 


& 
= * 


And how to 


$100 7 : 2 ki 


den in 
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* 25. wel .ſo'is 40 to- 4, and ſo is 


17.15 30 7 N thc 


Beer 
By the Gunter with Compaſſes. 


* The Extent from 1 to 0,7, will reach the ſame way 
from 8 to 5.6 ; which being added to 20, (the Head Di- 
_ makes 25.6 for the Mean Diameter. Then, . 

e Extent from 18.95 (the Gauge Point for Beer) 


to 2 will, reach from 40 to 54; and that Extent 


turned over again, reaches to 7 3, the Content in Beer 
Gallons. 


In like manner the Extent from 17. 5 (the Gauge Point 


fur Wine) to 25.6, being laid twice from 49, wil reach to 


* 


81 1 
£ 


hy 715 the Wine Gallons, 


eee e the /iding N * 

1 set againſt ©. £ and againſt 8 on the Firſt, it is 5. 6 
on the Second; which added to 20 (the Head e 
makes 25.6 for the Mean Diameter. Then, 

2. Set 18.95 (the Gauge Point for Beer) on the Firſt, a- 
gainſt 25.6 on the Second ; then againſt, 40 on the Firſt, 
is 54 on the Second; then againſt 54 on the Firſt, is 73 
en the Second, the Content i in.Beer Gallons, 

Alſo, if you ſet the Gauge Point for Wine 17.15, againſt 
the Mean Diameter 25-6, then againſt the Length of the 
Cask 40 on the Firſt, you will find 59. 71, on the Second; 

u 


and againſt 59,71 on the Firſt, you'll find on the Second 
99.71, the Content in Wine Gallons, 12 


© D 1054 l 


PROBLEM XI. The Length of a "_ s Kel 4 
Breadth at the Beam being given, to find. ber Tunnage? 


2 


Jr is the Practice of Shipwrights about Londen, to mul- 
tiply the Length of the Keel, Bread.h and Half-breadth 
into one another, and to divide the laſt Product by, 94 


whoſe Quotient they count for the Ship's Tuprage 3 J from | 


whence, I-frame this Proportion following, to be wrought by 
ty Line. of Numbers.” 3 . 1, A. 


] 


' I 
. 4 g 
ö 1 
0 * 
Bo 6 
N N 1 6 
85 
; » 
* 
1 1 
q \ * 
* 
* 1 
4) Cy ; 
? = 9 414 A 
1 
< 
* 
1 + 4 4 | 
& 
k + 
1 1 
3 . q 
r ! 1 ſt 
7 ; 
fl v4 i 
25 , 
„ 7 
+? 8 
1 
4.4% 
ee 
i 
2 it, 
'Y 1 
1 
e 
ws. 
& of 4 v 
w 1 f 
== : 
4 LN ik q 
IH 1 
E - a 
H Ty ? 
. ** 
* o 
1 
. * 9 
N 
+ "4 
N * 
e 
. * 
; 
: * | 1 
4 2 
22 
1 
Ft, Lf 
4 A 
$852 3 
* 1 
{ 1 
: EINE 
"2 5 
3s: \Y 
1 \s 
br 
: 4 
: 2 
E788 
N 42 
1 7 
N 
W 
15 *# 544," 
+ 6 | 
3. 8 
=_— 
4 * 
— * ll 
. i ka 
1 
4 6 
. 
| 2 
; v4. 
C | \ | 
i 3 on 
4 1 
L . 
£ 177 
1 5 0 
& PL LE. 
; 
SIT 
"2 7 y "oY 
ial ; 2 
= ! q 
+27 Haw; 
1 
"3: 444 VOM 
4 OF. 
Wat} ks 
VIS 4S « 
4 LETS 2 
e 
er 
* 7 
i! 
I. o 
1 
n 25 1 
N 0 
Ti. > 20] 
F 71 
ThR'TER 
£ $3230 
oo 
4 1 133 
4 * "Ag; 
n 
* Wh 
: 7 j wy ak 
arg — Mi; 
I 23 
1 R 
LY = 
a. * 
- o 
„ 
$6 : 
. 7 
11 1 
l 8 
Ws My 
q 1 * 
c » 4 
"mans 
1 LINA 
3 1 1 
345542 
v * 1 ky 
: 7 TER 
15 1 
q FR 
. We IM 
. 4+ +, 
*. A 
3 W 3 
: m 
: 
: 4 f 
4 + 


* 


202 The Mariners Compaſi ReBifed. 
- x. As188, is to the Breadth; ſo is the Breadth, to 4 
fourth Number : Then fay, 

2. As 1, is to that fourth Number; ſo # Ob Length, 
to the Tunnage required, 


| £xamble 17. Suppoſe a Ship 72 Feet by the Keel, ll 24 
Feet by the Beam; I demand her Tunna ge? Anfiver, Tuns 
220.6 Tenths neareſt. See the Work ow; | 


As 188, is to 24; ſo is 24, to 3.05; And then, 

A8 1, el fo is 52, to Tuns 2204 Tenths. 

By the Gunter with Compaſſes, 
t. The "Ba from the given Number 188, to the 
Fin of the Beam 24, will reach from (the {aid Breadth) 
ney .06. Then, 

he Extent from 1 to 3.06, will reach from the 

1 of hu Keel a, to Tuns 220.6 Tenths, the Tur 


nage require 
Or more beiefly thus: The Extent from 13.71, (which 


| bs the Square Root of the given Number 188) to the 


Breadth of the Beam 243 being turned over twice from 


the Length of the Keel 72, teacheth to Tuns 220.6 Tenths, 


as before. 
2. By the /liding Gunter, thus; 

1. Set the given Number 188, againſt the Breadth of the 
as 24, and againſt the ſaid Breadth 24 on the Furſt, is 
2-06 on the Second. Then, 

2. Set 1 againſt 3.06, and againſt tte Length of the 
Keel 72 on the Firſt, * Tun 220.6 Tenths e on the & 
ond, as before. 


PROBLEM XII. 2, fd ihe Tunnage of a Rox, Bali vr q 


Cut, having itt Lengtb, Breadth, and Depsò given. 
The Rule is thus, 


„. KC e to the keln; ſo is che Depth, to a 1. 


_ Number. Then, 


2. As 1, is to that fourth Number; ſo is the Length, 
Example r, 


t its Tunnage required, 
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+ . ramp 18. A Caſe or Bale being 6 Feet broad, 4 Feet 


deep, and 10 Feet long, I demand its Tungage? Anſtorr, 
„ Tuns 3.63 Parts. For it's thus: e | 1 


I, By Gunter's-Scale with Compaſſes. 

1. The Extent from the given Number 66, to the 
Breadth 6, reacheth from the Depth 4 to o. 363. Then, 

2. The Extent from 1 to the laſt found Number 0.363, 

being laid from the Lepgth 10, reacheth to 3.63; that is 

3 Tun and 63 Parts of 100, or Ve, Tuns. 


© ＋ 


| 2. By the fiding Gunter, thus; | 
he © 1- Set the given Number 66, againſt the Breadth of 
th) che Bale or Caſe 6; then againſt the Depth of it 4 on the 
irſt, you will find 0.363 on the ſecond, a fourth Propor- 

the uonal Number. Ihen: „„ 

un- 2. Set 1 againſt the ſaid Proportional Number o. 363; 
then againſt the Length of the Bale or Caſe 10 on the 
ich Iirſt, you will find, on the ſecond, 3.63, or 3 Wes the 
the MTunnage of the Bale or Caſe propoſed. of RES Le 
om WU Note, That 66 Feet is che Content of a Cafe that will 
incloſe two Engliſh Butts, but the Cantlings of them are 
better than a third part; therefore allowing 26 Feet for 
e Cantlings, the remaining 40 Feet are counted 1 Tun. 

\nd then the Rule is, OE. 4 


1. By the Gunter with Compaſſes for the foreſaid Examp. 
1. The Extent from the given Number 40, to the 
Breadth of the Caſe or Bale 6, will reach from the Depth 
to 0.6 a fourth Proportional Number. Then, | 

2. The Extent from 1, to the faid fourth Number 0.6, 
Fill reach the ſame way, from the Length 10, to 6 Tung 
te Content of the Cafe or Bale required. | | 


- 2. By the /liding Gunter, thus: 
to 21 1: Set the given Number 40, againſt the Breadth of the 
ale or Caſe 6, then againſt the Depth of it 4, on the Firſt,” 
ngth, Nou will find o. b on the Second, een | 


wple , Then, 


t or 
. 
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2. Set I againſt the ſaid Proportional Number 0:6 ;..then 

the Length of the Bale or Caſe 10, on the. Firſt, 

you will find on the Second. 6, the Tunnage of the Bale 
or Caſe propoſed, 


PROBLEM XIII. The Thats 175 a Glibe being 
diving to * the Solid Content? 


| | The Rule. 3 75 
Ai 1, is to the Diameter; ſo is 0. 5236, to a four 
Number; and ſo is that fourth Number, to a fifth; 

and ſo is this fifth, to its Solid Content required. 
2 Examole 1 A Globe whoſe Diameier is 8 Inches ; 
What's the Solid Content? Auen Inches 268. For 
it's wrought : 

As 1, is to 8, ſo is 0.5236, to 4.19; and 1 49 
to 33.5 and ſo is 33 5, do 205 Inches, the n . 
of. the Globe. | 


IV. The Uſe of Ab. Lint of Numbers in Dandy, 


PROBLEM I. The Diameter, and Weight of any Piece of 
Ordnance being known ; to find ; the Weight of any other, being 
of the fame Metal and Shape, its Diameter being Frown. 


+ £# 


Like Solids are in, Proportion, as the Cubes of their homolo- 


gous Sides. Therefore the Rule is thus: 

A* the Diameter of the known Gun, is to the & . 1 
| ter of the Gun whoſe Weight is required; ſo is the 

Weight of the known Gun to a fourth Mumber and 
ſo is that: fourth, to a fifth; and ſo is that fifth, to the 
Weight required. 

Example 1. Suppoſe a Braſs Saker, whoſe Diameter i 
Igches 11.5 Tenths, weighs 1900 Pounds; What will 
a Braſs Gun weigh, whoſe Diameter is Inches 8.75 Parts! 
Hnſtver, 837. 5 Pounds. For it's thus: 

1. By Gunter's Scale with Compaſſes. 

The Extent from the Diameter 11.5, to the Diameter 
8.75 being laid three times from the Weight 1900, will 
"= 10 837. 1 Pounds, the Weight of the Gun owe 


meter 
ame 


. 


loc 
dut be 
lron (: 
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2. By the ſiding Gunter, tu: 
t, Set the Diameter 11.5 againſt the Diameter 8.75 
ue then againſt the Weight 1900 on the ,Firſt, is 1445 on 
the Second; and againſt 1445 on the firſt, is 1100 on 
the Second: Alſo againſt 1100 on the Firſt, is 837.5 
ing Pounds, the Weight required, on the Second. 


PROBLEM II. Having the Diameter and Miiabt 

of one, Piece of Ordnance, and the Diameter of another 

rth Piece of another Metal; to find the Wight of the laſt, 
h ; it being of the ſame Shape with the former? e 

| The Rule is thus: | 

es; 1. F IND the Weight of the Piece as if it had been of 
the ſame Metal as the propounded Piece, by the laſt 

Problem, in Page 204. Then, * 337 Ay 
19, 2. Conſider the Proportional Weights of Metals, which 
teut N are known by the following Table of ſpecific Gravitz, 
eſtimated from the lateſt, and moſt, approv'd Experiments; 


> 


o 
6% Ewe ire 2 124 
32 "2 © Tee +5 — FR. war RT IRC A 3 = 
— . — — —— - 0 
I Fc * — S 


— 


4 


8 , | . "I 22 , | 
- 2 2. * - — _— a — — - — ww 
K — —— 4g e — 2 — — _ 
— — - — — rr by — 5 — 
* 5 2 z = 


_s Caſt Braſs 18.208 
i of cia Lead is to J Finden C45 11.26 is to! es 
2 Flint Stone 2.621 


BL Flint Stone | 2.621 
3. Having the Weights of bath Pieces in one ſort o 
Metal, you muſt then Proportion their Weights according 
" ten their different Metals, by the Proportional Numbers of 
0 *Wthoſe Metals; and then it's done, 723 
og” Example 2. If a Braſs Saker of Inches 11.5 Tenths Dia- 
* ol meter, 'weigh'1900 Pounds: What will an Iron Gun (of the 
Saris me Shape) weigh, whoſe Diamerer is Inches 8.75 Parts 
Anſwer, 728 Pounds. For it's wrought thus: | 
1. I find by Prob. 1. in page 204, that a Braf: Piece 
ef Inches 8.755 parts Diameter, will weigh 837.5 Pounds; 
_— becauſe this Piece is Iron, and the Proportion of Braſs tc 
quired. bon (as above ſalo) is as 8.208 is tc. . 135; Therefore ſay, 


| - Y 2. Az 
2 by 4 


bo C Caſt Braſs 5 8.208 
2" Caſt Tron is to J Marble as 7. 135 is to ö. n 


zmeter 
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2. As 8 208 is to 7.135 3 ſo is 837-5 to 728 Pounds, 
| the weight of the Iron Gun required. uns . 


5 ROB LEM III. By tnowing the Allnwance of 4 
Pawder for ons Gun; to find how much of the ſel © 
Powder is requiſite for, another Gun ? 


| The Rule, S 
AS the Diameter of the Bore of the Gun, whoſe Alloy. 
ance is known, is to the Diameter of the Gun whoſe 
Allowance is required; ſo is the Allowance given to 
fourth Number; and fo is that 4th to a 5th; and fo is the 
5th to the Allowance required. | 

But note; Here it's underſtood, that both Guns ar: 
alike fortified ; that is, they ſhould have the ſame Propor- 
tion in Weight and Thickneſs of Metal: 4 

Exa 3. If a Saker of Inches 3.5 Tenths Bore requim ] 2d 
4 Pound of Powder; what will a Demi-Canon of Inches 
6.5 Tenths Bore require? Anſwer, Pounds 25:62 Parts 
For it's thus : 5 

As 3.5 is to 6.5, fo is 4 to 7.44; and ſo is 7.44, to 
13.80; and fo is 13.80, to Pounds 25.62 Parts, the 

eight of Powder for the Demi-Canon, in Proportion 
to the given Saker. But ſuppoſe the Weight of the Saker 
16004 and the Weight of the Demi-Canon 6000 ; what !- 
Allowance of Powder muſt it then have ? | So 
1. By Problem 1. Find the Weight of the Demi-Canonſl of t. 
in Proportion to the Saker's Weight: which is thus; 

i. As 3-5 is to 6.5, fo is 1600 to 2971 and ſo is 2971 
to 5517 ; and fo is 5517 to 10246 Pounds, the Weigh 
of the Demi-Canon, requiring Pounds 25.62 Parts 0 
Powder for its Loading. But ſeeing its Weight is ſuppoſed 
to be 6000; ſay, | | | 

2. As 10246 is to 6000, ſo is 25,62 to Pounds 15 
the due Allowance of Powder for the Demi-Canon 0 
Inches 6.5 Tenths Bore, weighing 6000 Pounds; at the 
Rate of a Saker Inches 3.5 'Tenths Bore, weighing 1600 
Pounds, and requiring. 4 Pounds of Powder, oY 0 5 
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PR 0 B. IV. Having the Diameter and Weight of one 
Bullet, and the Diameter of another of the ſame Metal 
e of Boe to find the Weight F the larter: i 


ye Rule. 
Tu. E Weight of Bullets (of the ſame Metal) are in 
Triplicate Proportion of their Diameters, and wrought 
low. i dy the Direction in Problem 10, of the firſt Uſes of the 
"0" Gunter, in Page 184 and 185. 


s the Example 4. If an Iron Bullet, 4 Inches Diameter, Win 
9 Pounds; what will an Iron Bullet of 6 Inches Diameter 
s ar: Weigh? Anfiver, Pounds 30.375 Fenths, For it's thus; 


As 4 ĩs to 6, ſo is ꝙ to 1 5; and fow 13.5 t0 20,25 
qui} 1nd fo is 20.25, to Pounds 36.375 Tenths. 


pt MP R O B. v. Two Bullets, equal in Diamitur, but of 
. Metals; by the Diameter and un of one, ts 


4, toll 14 #he Weight of the other, 
the 
zrtion I” _ The Rule. | 
Sake 
. As the e Gn Abbe; e e hs 


is the Weight of the given Bullet, to the Weight 
anon of the Bullet required. 


2071 * 9 an Iron Bullet, 6 Inches Diameter, 
/ eight weigh 0.375 Tenths; what will a Flint Stone 
rts 0 baſe of 2 2 Diameter weigh ? Anſwer, Pounds 
11,158 parts, For it's wrought thus ; 


MM By Problem 2. of Gunnery, (in Page 205) the Propor- 
on 0 tion of Iron to Flint Stone is as 7.35 is to 2-021 ; there 
fore 4 Ys ? Ta 6 
1 nie. ſo is ta Fou 11. ö 
MW Parts 2 of the Se Ne. 5 K 0 B. 


208 . Marine 5 Compaſ Redified, 
| Ny 
PR 0 B. VI. . * "Diameter and Wright 1 7 
Bullet of one find of Metal, and the Diameter o/ any 
. of another Mnal Lond ; to find the Weight of 
the latter. 


a Spores The RULE, . 
Fir ND the Weight of it (by Problem +) as ifi Was 
the ſame Metal, | 


2. Then find it's Weight ee to the Proportion 
of the Metals by the laſt Þriblem, and it's done. 

' 'Bxample 6. If an Iron Bullet 4 Inches Diameter, weigh 
9 Pounds; what is the Weight of a Leaden Bullet 6 In- 
ches Diameter ? 3 Pounds 47-93 Parts. Lbs it's 
thus wrought. 

1. As 4, is to 6; fo is 9, PF 135: and ſo is 75 5, to 
20.25; and ſo is 20.25 to Pounds 30.375 \Fenths, if it 
wy 9 8 Iron ; but as it's Lead, ſa y, 

As 7. 135 is to 11.26; ſois 30. 375. to Pounds " 9 
Parts, the Weight being Lead. 


V. The Uſe of Gunter's Scale in Navigation: and fir 
in uu nan, 194K 


5 . * 
| 
« N 
0 A 8 E 1 1 1 4 24. " 
4 #3 4 14 4 14 


The Courſe and Diſtance ſailed being given; to » fnd the Diffe- 
"rence eh Latitude and. Departure Jean. * Meridian? 
To + this the Proportions are tales. " 

I. 2 Radius, is to the Diſtance; ſo is the Sine of the 
" Courſe, to the Departure from the Meridian, 

2. As Radius; is to the Diſtance ;' ſo is the Sine Com - 

RO of the Courſe, to the Difference of Latitude. 
Note; The Radius, according to the Wm of the Pro- 


| poſtion, way be any. of - theſe, D $ Points 


Lond oC ” ns . 


will reac 


* 


* 


| . I : * TIE 
Their Coal Roe e 


8 Points Sine Rumbs. 
4 Points 1 the Line of Tangent Rumbs. 

go Degrees | 1917 tj Sins th 

45 Degrees # 120 Hel wil Taigent s 
nd for r Conyeniency, at each Proportion! may ſtand in 


one Line. 2 a! þ ll >) TE Ih 11 12 i — "3 it 141 tes 


Let gon 0 11 85 4 sine. 22118114 oH el . 4 — i} 
5 we” Sine Complement. 
n ＋ . þ 
Er. f . 5 ; 
„ 13 Di nce 1 | 
y; Dick. Lat. Difference of Latitude, 

kun Ii} 41-43 Departure from the Meridian. 


ample. If a ye fails S. W. by 8. 104 Minutes from 
ri 1d. 45m, orth; 1 demand what bn ſhe is 
in, and her Departure from the Meridian? 


i Ae 1 + 
AsS. 8P. isto 104M. ſo is d. 1 ; { Pointe fs - 4 


* — 
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4 * 3* 


he Extent from 8 Points » (on the Lins of Sine 8 
to 104 Min. (on the Line of Numbers) will reach the ſame 
way from. 3 open {om the-Line-of Sine, Rumbs) to 58m. 
(on the Ling of N 8 Ty) piſs is, the Departure from 
the Ne 899 che C aſſes kept at the ſame Diſtance, 
ame — 7 om 5 Points (on the Line of 
Sine Rumibz) to 86 Minutes (on the Line of N umabera) 
which is t Difference of Latitude. 
ate; The Courſe is o# Wits, becauſe SW. by 8. | is 

3 Points 2 Merida South; and 5 Points 4 
Cours becauſe SW. by 8. is 


the enk ſement of the 
5 Points from the Paraic or Meſt: Underſtand $2 like 
1 0 es GH Hd 21} 345 By 


in any other Courſe. 4 
+ Th 


x 
_ +54 
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p R 0 B. VI. e the 8 ot Wright of 4 
Bullet of one Find Metal, and the Diameter / any 


Bullet of another Mnal ol. ya 1 ts find the Wight of - 
the later. ht 7 
. | "The v L tt td At | 5 
„Hino the Weight of it ( Problem 4.) x if it's 
the ſame Metal, 1 n 


2. Then find it's Weight 8 to the Proportic D 
of the Metals by the laſt Problem, and it's done. ” 
''Bxample 6. If an Iron Bullet 4 Inches Diameter, weigh 
9 Pounds; what is the Weight of a Leaden Bullet 6 In- 
ches Diame'er ? Anſwer, Pounds 47.93 Parts. ** or it's 
thus wrougnht. | 
1. As 4,is to 6; W e and 16 is 1. bs 1; 
20.25; and ſo is 20.25 to Pounds 30. 375 Fee if it 


had been Iron ; but as it's Lead, ſay; in 
2. A8 7 135 is to 1 1.263 fois 30. 375, to Pound, m9 

Parts, the Weight being Lead. A 
V. The Uſe: of Gunter's "Scale in Navigation : and firſt 
"A | ; > * 2 48 in Plane: Sailing. : (4 2 F 
TO YO II TT wn. 


The Courſe and Diſtance ſailed being given; to find the Difft- 
ener w Latitude ans. Deen Tn the Meridien 
Ta 5 this, the Sons are . a 

I. FAR Radius, is to the Diſtance ; ſo is the Sine of the 

2 Courſe, to the Departure from the Meridian. 
2. As Radius, is to the Diſtance; ſo is the Sine Com - 

plement of the Courſe, to the Difference of Latitude. 
Note; The Radius, according to the Nature of the Pro- 
peſtion, pay be any of theſe. 8 $ Points, 


0 1 
N 42 
, 
P L 4 oy « : i pq 1 
; 1 . oc be þ 


* 
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8 Points. Sine Rumbs. 
4 Points on Ws Line of Tangent Rumbs. 0 
90 Degrees 8 Ane J] Sine. 
5 Degrees! | 411 GTDarigeniapiit t6. e 


nd for . Conyenioncy that each Proportion: way ſand i in 
one Line, 2 Haicz In hit SIE ' (13 1vi 202 5 111 2315 4.93% 4:44 
Let 8. Al or eDriov) din eval} e ei #04} »h 
S. c. Sine Complement. 2 


Jotnplements Ft; 


Her. zie mmi 
FF Di 100 alel. 
Bick Lat: |» Pifference of Latitude, 
le Departure from the Meridian. 


If a ** fails S.W, by S. 104 Minutes from 
N d. m. North; L demand what int ſhe is 
in, and her departure from the Meridian? 
e ep ih oi eb * 
As 8. 8 F. isto 204M. ſo ĩs d. 1 5 {Point Db 7 ET 


9 4, B the Gunter wich Compeſſris. M 


19 
1 Extent from 8 Points AG the 14 of Sine Rumbs) 
to way Min. (on the Line of Numbers) will reach the fame 
y . from-3 Points (on the Line of Sine, Rumbs) to 58m. 
fon | the e of Number here) 1 is, the : from 
Meri 8 e 8090 t at the ſame iſtance,. 
each he ame way en Peg on the Line of 
Sine Rupws). to 86 + tha (on the Line of Numbers) 


which is e of Latitude. | 


e Courſe is 3 Points, becauſe SW. by 8. is 
3 Points From. the; Meridian or South; and 5 Points P 
the Comp! lement-of the Courſe, becauſe SW. by 8. | 
5 Points from Es or Weſt: Underſtand the like 
in any o 1 Courſe. 2 5 e 

£1 «pf cer | SEE OP UNITE IE, By. 


- , 1 


Ad 
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„ 6#"14.; 4 11y the | ſiding Gunter. | | 

Slide 104 min. on the middle piece, againſt 8 Points, on 
the Line of Sine Rumbs on the lower out- ſide piece; then 
againſt'3 Points on the firſt, is 58 Minutes on the ſecond, 
the N from the Meridian; and againſt 5 Points, on 


the firſt, is 86 Minutes on the ſecond, the Difference of 
Latitude. 81 Ts , Be | 
Latitude ſailed from o: 45 North 


Difference of Latitude 86 minutes, or 01: 26 South 
Subtract, gives the Latitude required o0: 19 North 
n 
| Cue and Difference of Latituds f Nen, to find the Diflance 
ſailed, and Departure from the Meridian. . 
To do this, the Proportions are theſe : 


1. As the Sine Comp. of the Coutſe, is to the Difference 
of Latitude; fo is Radius, to the Diſtance Run. 

2. As the Sine Complement of the Ceurſe, is to the 
Difference of Latitude ; 1 is the Sine of the Courſe, to the 
Departure from the Meridian. F een eee 


© Example. Suppoſe a Ship ſails NNE. from the Latitude 
of 2d. 15m. South, and then Ir is in Latitude 


Id. 22m. North; what is her Diſtance ſail'd, and Departure 
from the Meridian? © oe ER OE 

Latitude ſailed from — o: 15 South 
Latitude by Obſervation — ot: 22 North 


Added, gives the D of Latitude 12 03 : 27 which 
| ns Minutes by multipliing by 60, is 217 Minutes. 
en; | | 
7 20 18 7 p. „ 235 the Diſt. 
As S. 6 Pts. is to 217 M. obs. h { Pts, to N go the Dep 
a Ad 


] 
] 


1 


1 
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Corſe pre Del parture from the Meridian FE 1 to fad 
the Diftanc Run, and Difference of Latitude. 


This is performed by theſe Proportions. _, _ 
I. As the Sine 22 Coufle, is e | 
the Meridian; ſo is Radius, to the Diſtance filed. 
h 2.. As the Sine of the Courſe, is to the Departure os 
h the Meridian; ſo is the Sine Complement of the Courſe, to 
the Difference of Latitude. | 
h Example. If a Ship fails SE. by E. "IN 1d. 10m. Nortix | 
Latitude, till her Departure be 92 Minutes; What | is her 
Diſtance ſailed, and Latitude ſhe is in? 


5 xro Diſt. 
ASS. 5 bes Fer ape. 1 4 to 1 5835 
Li eavialy; 


an Ale lod eee 
Difference of Latitude 61 Minutes, or—— 1: 01 South 


„5 0” 00 07 


C6 


———— 


we Subtract gives the Latitude the Ship is in— O: 09. North 
-f * 1 1 CAS E IV. 3 * 

Dj ance _ and Difference of Latitude 1 given, i 
de * Caurſe, and . frois the Meridian wy 8 4 
de -... The Proportions are abr | 
me 1A $ the Diſtance ſailed, is to Radius; ſo is the Dif- 
th 9 ference of Latitude. to the vine Complement of the 
ourſi Boi 
rth 2. As the Radius, is to the Diſtance failed ; ſo is the” Sine 
ich of the Courſe, to the Depasture from the Meridian 


Example. Admit a Ship fails between the 8. and W. 
98 Leag. from the Lizard, in rod. oom. North Ratitude ; 
1 and then by e is in 4d. zom. North Latitude, 
bs What is her mech and Thy n from the ag pope | 
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Latitude failed from —— 49: 57 oſs 

Latitude Unc of an — N 46 : 

The Die of Latüuude 83 e 

I. As 98 Leagues, is to Sine of 90 Bene ſo is 70 


Leagues to Sine 454. whoſe Complement 44d. 3om. 
les Fel from. the South Weſtward; that is, | SouhWel 


hen 
3 bf 01 0 e to 98 Leag des; ſo is Sine 44d. 
68 'Lenghes, the / Departure tron. "ſhe ee | 


17 


Wu RP Gums: with Compeſſc 41 


215 


k. Ihe Extent from Aar on the Line of ders 
e © 


7 9o Degrees, on the will reach reach the f. 
way from 70] .cag, mn the Line RY to 45 opt 


BP "mig. on the ine of Sines; which being fiibtrated 
rom 9o deg- leaves 44 fe. 30 min, for the Courſe. 
14112 The Extent from 90 Degrees, on the Line of Sines, 
to 98 Leagues, on the Line of Numbers, will reach fror 
444d. the Line of Sines, to 68.4 Leagues, on the 


2 "Line of Numbers, which, is the Departure Hong, ahr 
Meridian. 
2. By the Lid K Gunter. 


4 ing 98 Lea on the Line of TIE 
he 1 — is int 90 Jegrees on the Line of 


Sinee, on out- ide piece; then right againſt 70 
Leagues, on the Firſt, is 45 FS; 39 min. on the Second, 
which is, the Comple ent of Wig 2297 Fan 9 
from 90 is 440. 30 d is oints fr 
South — the War 48 uth th Wok. A ba; 


„ . Andjas;/it;, now, ftands, againſt 44d. 72 in the 
Line, off Sines, on be out- _ 3 — 1s. agues, in 


the Line of. Numbers, on the middle Piece, eh 1s the 


Departure tom eee 1 
* e dnoA . C. wic! F 1 
ib 24643 _ AS l | V. GUI 152-2 nt W 


Diſtance Run, and Departure from the Meridian given; to 
Jud the Courſe and Difference of . The 


* 


-_, 


— 


— "000" 


the Meridian -be 5 50 Minutes; 
Latitude ſhe is in? G71 


oy Tue Proportions are as follaw., , @ =. 
the Diſtance failed is te Radius; ſ6'is he Depirl 

ture from the Meridian, to the Sine of the Cburſe. 

* * Radius is to the Diſtance failed ſo is the Sine 
Complement of the Courſe, to the Difference of Latitude. 
Example. A Ship fails 354 Minutes between the South and 
Eaſt from 1d. 19d. South went, until her Departufe from 
what is her . and 


1. As 354 Minutes, is to Sine god. fo is 150 e 
to Sine 25d. ſo that the Courſe is N. Eaſtward, or NNE. 
a quarter Eaſt. 

2. As 8. 90 degrees, is to 354 minutes; So is Sine os 
N. err to 323 rg z the Difference of Latitude. 

* ind WET e 1} le 
MOL > 13 WW cots 811. 2 313 l. {+ ar d. l 41. 15 
Latitude failed from is + -—— 01 19 Southt 
The Difference of Lat. 323 minutes, or — 0562 23; North 
Same gives the Latitude the Ship' is in/==047 04 North 
r oa 3194 
C A 8 E VI. Diemer Latitude, and:Departure' from 
the en to, find! the Courſe and Diſtanct = 
oc dl 0/4613 140 $0105%% 23 a1 487 leroy of od 
To do this, theſe are the Proportions« 10 018 


. AS the Difference of ; > is Ka the Departure 


from the Meridian ſo is ves to the T Magz 
of op Koper 1110 tele > eiffy of 


the Sine of t "ES I; 
l . 10 is K to.the ie its the Hep Jarty iow 


* J* 
Fran, Sailing between We 15 70 
4 Po ond, vos 5 uh Ta ye Ne 105. Ty a re arri 10 
Anett Port which? is in Not! 344 and i is af 
inutes Po, e Weſtwa ing of the firſt Port. * fo 
urſe and Vice from the. N to the, ſ _ T0 
0 L 
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| = > | 4 1104172. TH d. "Mb 
Latitude of the firſt Port - —— 1: $59 South 
Latitude of the ſecond Port 3 : o8'North f 


Added, gives the Difference of Latitude 5 : 07 or 307m. 
1. As 307 min. is to 209 min, ſo is Tangent 45 deg. 
to Tang. 34 deg. 15 min, the Courſe North Welbward, 
or NW. by N. neareſt. E | 

2. As S. 34 degrees 15 minutes, is to 209 minutes: So 
is 8, go degrees to 30% Minutes, the Diſtance between the 
two orts. 3 111 bine 


581 IO S145 Dt 2% 3; . ; 
1. By the Gunter with Compaſſes. |; - -. 


1. The Extent from 307 min. to 209 min. on the Line 
of Numbers, will reach from 45 deg. on the Line of Tan- 
gents, (that now being the Radius,) to 34 degrees 15 mi- 
nutes on the ſame Line of Tangents, which is the Courſe 
from the Meridian. + arc boli Hos, 
Note, When the Difference of Latitude is greateſt, the 
Courſe is leſs than 45 Degrees from the Meridian. 
But when the Departure from the Meridian is greateſt, 

the Courſe is more than 45 deg. from the Meridian. 
2. The ſecond Canon or Proportion for the. Diſtance 
Run, is wrought as in the ſecond or third Caſe, in Page 
$20, | of 22062100075 5307 256: 51307 test {1 


tees 
28. By the ſiding Gunter. 


1. In this Caſe, place the middle piece in ſuch a manner, 
chat a Tangent Line may ſlide againſt a Tangent Line, alſo 
Numbers againſt Numbers: Then bring 307 min. on the 
Line of Numbers on the middle piece, againſt 209 min. 
in the Line of Numbers on the outſide Piece; then * 
45 degrees, on the Line of Tangents, on the middle Piece, 
3834. degrees 15 minutes on the Tangents, on the outſide 
Piece, which is the Courfe required, hes | 
2. For the Diſtance, the manner of working is the fame 
as hath been ſhewn in Caſes Firſt, Second and Third, - 
, = VE 1 * . 


a = FA Lo0©@_ 2% Þ # 


— „ fd} hand 
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The Mariner's Compaſs Reftified. . 
| To Reſolve a Tae: by Gunter's Scale: 
_— 1. A Ship in 40 degr 


booms then SW. by W. 55 minutes, and then 
5 minutes: I demand the C 


Longitude ſhe is in ? 
To do this, Firſt find the Difference. of Latitude, and 


Departure from the Meridian, for each ſeveral Courſe, 
as directed in Caſe 1. of Plane-Sailing, in Page 208 and 


209. 
2. Collect the ſeveral Differences of Latitude, into two 


Sums, viz. the Northing into one, and the Southing into 
another; and in like manner, the ſeveral Departures either 


Eaſt or Weſt: Takin the Difference of the Northing and 


n for the Difference of Latitude; and the Diffe- 


rence of the Eaſting and Weſting for the Departure from 
the Meridian. 


3. Having now the Difference of Latitude, and the 


D ure from the Meridian known ; the Courſe and 


Diſtance may be found by the Sixth Caſe of Nr 


in Page * 2 „. 
4. The ifference of Wen ene may be 8 by this 
Proportion: 
As the Sine 8 of the middle Latitude, is to 
the Departure from the Meridian; fo is Radius, to the 
Difference of Longitude. 2 the Work e. 


9 *% 8 


3, to 38 Eaſting 


4. Cena AsS. 8 Points isto 68; ſois 8. 1 5 to.57 Southing 
5, to 46 Weſting 


2. Courſe, As S. 8 Points is to 585.0 ieh 4 3, 5665 8. ing 
6, to greW:i ing 


3 Courſe. AS. 8Pointsis to 753 fois S. 8 2, to 28,5 N. in 
O 4 
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- ees North Latitude, and 
in by. = 14 minutes Weſt Longitude, fails firſt SE, 


2 urſe and Diſtaace 
. the firſt Place of RT ITE and what n and 


* 869 
0 


8 1 
— 22 wy 24 
hs — - * — 
FI 
* 
4 
2 1 
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— * . 
8 r — he * 
— — rr. a 
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Subtract, gives Latit. the Ship is in — 2 82 er, 


Kite, offs theT.ongituc 


n 
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| if at. Departure... 63 
i. Cowes id.: Nor]. South |, Ea | Welt | - au 
LY 8. E. by 8. ; 8 I in 36. 9 37:8 ab FL : " part 
2. S. Wb Dy N N «$344. oO 60417593 +4 Sr rt 5 
e A ED OA 
IIa L. hind il 1 2. tl Y 
. 87.1 | 37:8 118.9 1 8 
Eng 113 N 28.2 12 37:8 | 
to 1 1 DRE] 4 [374 ous B-|- 
Tis 300 921 7] Tf n TR 2194 o 1 EW, | Þ Ds - | 
Then ;1 Again. 8.4. j8 to min. 77-2 ; fois T. 4. If be 
#1 1 o min. 7.2; 0 is T. 4 | 
40 85 50 the Courſe from the South towards the W| © 
that is, 8 hrs quarters W. ont And again, 
De 54m. 1 7.23 10-18 god. to 96.8 5 = 
Monet, oe te " fk lace e Peek w 


> $464k $uwnteqgull ; 


1 mn. KW 252 b 
a 10 Tis 3 
Latitulle ſailed from 40: 00 Nor 7 197 
ii 2. 
The Diff. of Latit. min, 58. 4 or —— 80. 38 South 2 0 we 


2 the middle Latitude is 39. 37 f 5 7 
v. — — 9 Joo -HT 1 11 
* N of the middle 3 209 rod 


' 1 _ 
11/1114 Din 94) to dera emo) 21G 32 oh 
4 of 11168 'T <4 c Piet 1 / 21 1656 n unn 


4. As. 50d: 20m. is 6 m. 55 10 15 8, 90. t 100.1. 
che 1 of ane. „ 


gere led Hol % 4 Lan. 67 1 Welk N 
Biken de of Longitude 100m. or— 40 We N.. 
4 the Ship 1s in E867 W. | 


| "Ex ple 2. A Ship go 414. Zoom. "North Ltitadeg and 
10 


m. Eaſt Longitude, ſailk theſe ſeveral cy 7 — 


Diſtances, viz. 8. E. by S. 52 Minutes, then SOR 5 I: 
+ 
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63 . NN E. by N. 47 Minutes, N. by E. hal half E, 1751 


nutes, da quarter W 47 | 73 Min. 
demand the Courſe and Diflanee from the Af Place of De- 
_—_ 3 alſo the Latitude and Longitude the Ship is in? 


1. Fe or the doing of ich, oblexve the, Work following, 
* # 3 $ 1 
9 1 3 2 1 wy * 4 > an 2 1 3 } g\ | 28.8 E 
| 1 16 205 151 jc {f <£3f4-4 5 43.2.8 
21 ) 43 als rabid 7”, th. . | i I $17 2W | 
TIC 697 0! 11 r- 5 28 
; FER f 46.2 
Courſe; as 8. BPts.is i 446; 91 
1 dro 10.2 N 
| £330N 
t — cy} FA et 
| ff # 7 : $5 -4- 
1 22 2 — 45 


2. TY to colle& the vey Norbit inks 


aſtings, and Weſtings into one; as; A 
Table following ;_ whereby. you_will, hay e the Dif 
f Lan and abs from | We Meridian. 


Ti: 'Y pes -} 
ga | 
North}: South |: Eaft; 9s Weſt 


at. 
Courſes: 121 Dit. 


F 5 


8. S. W. 63 
Eaſt by North | 47 


* by Ez E. B 


— 


2 
J 


22 — — 
— 47 42.5 20.1 
E FD 
— [1131 101.4 85.2 117.6 
101.4 | 85.2 
Difference Latitude 11.71 Departure 26.4 
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3. Now having the Difference of Latitude, and Depar- 
ture from the Meridian known, the Courſe and Diſtance $ 
| is thus found. 2 En ee . 


As 11.7 minutes, is to 26.4 minutes; ſo is T. 45d. to 
'T.'66d: om. The Courſe North Weſterly, or WNW, 
becauſe the North and Weſt Columns are the greateſt. T, 
Here obſerve the Courſe is more than 45 degrees from | 
the Meridian, becauſe the Departure is more than the Diffe- 
rence of Latitude; according to the Note in the 6th Caſe E. 
| o Plane-Sailing in Page 213. Then for the Diſtance a 
** S. 66d. obm. is to 26.4 minutes; ſo is S. go deg. 
to minutes 28.88 ; The Diſtance from the firſt Place of 
Departing. 10 | | 

d. m. 


Latitude failed from 41 30 Non 
The Difference of Latitude m. 11.7 fr — 00 12 No 


Added, gives the Lat. the Ship is in —— 41 42 No 


Lizas 
Barbe 


e! 


And the middle Latitude i- 41 36 
Subtracted from -w pe 


—— 


Gives Cumpl. 9 middle eee 48 24 
4. Then to find the Difference of Longitude, ſay: 
As S. 48d. 24m. is to 26.4 m. fo is S. god. to 35.31 min th 

the Difference of Longitude, - FJ 


ee e Ext 

The Longitude failed from is 10 20 Eaft auini 

The Difference of Longitude 35.31 min. or 00 35 WelYine ; 

Subtradh gives the Longit. the Ship is in. — 09 45 Ef Th 
Robb i TN TH Second 


— - 


. 
. 
» ne . 


. 


The Marines Compoſe Ralle e 
ar- 5 condy, The Sf f the Gunter's-Scale in Mercator's 


ace Sailing, 75 0 19 5 1471) 
Lan, 

* The Latitude and Longitude of two Places tien; to * 

5 | the Courſe and Diſtance between them. 

. Example. I demand the Courſe and Diſtance from the 

nee Lizard to Barbadoes ? Latitudes and ae of thoſe 
Places being ſuppoſed as follows: | 

deg. 1 

** d. m. d. m. 


| i | 
hes | Lat: 12 12 58 N }Longit 5 55 W. 
bir raf 02 South, Dif. Long, 53 36W. 


| — n my 

minutes 2222 | mine 3216 \' 

To anſwer this Queſtion, the Proportions are theſe; 

1. As the Meridional Difference of Latitude, is to the 
Difference of Longitude ; ſo is Radius, to the Tangent of 
the Courſe. _ 

2. As the Sine N of the Courſe, is to the 
Difference of Latiti 3 o is Radius, to the Diltance of 
le two Places. ' 

The Meridional Difference of Latitude is thus found: 
Extend the Compaſſes on the Meridional-Line, Som 
Ine Latitude to he other ; that Extent meaſured on the 
quinoctial Line (the next Line adjoining to the Meridional 
* marked EP) gives the Meridlonal Difference of La- 
tude. 

Thus, the Extent from Latitude ego „ Dian to Latitude 

8m. * the mw being m n the latter, is 


"penn or "2688 688 minutes, The Meri- 


220 .The Mariner's:Covtpaſs Reftified, 

Ht 41 ; 8 58 389 ieT\q58. to T. god. om I Latit 
the Courſe from the Svutty Wan or S. W. 5 degrees Latit 
6 minutes Weſterly. S 4115 a 

As S. 39d. 54m. is I ies 8. god. to 346 4m. : 
N S. 39d. 54m. is to 1 65 ſo is Wn to / 


W The 

7d. Tb. el 44m. equal as 34⁵ Minutes rod 

Com 

deli tturit $263 ns G 4.52 E, Bi I. Arn: a 


Fa ; Ib 4 
Yall Eattfudil 1 Courſe ji 9725 1% fend the 22 and bg 


Difference ngitude, ky | 

Mn The 

"VT 1.1 f i The Proportions ao theſe 9 { 14d, 

A 8 Tati W 14 

5 ow che _ Complement of he Courſe, is is to | the Differ 

erence” of Latitude Ar. as before in the As 

Te, 7 of Plane Sailing, to dind the Diſtance anq or t! 
Departure from the Meridian, in Page 2 10. 

| eint hn e 29914110 At 

* As the 8 of the midule Latitude, i 358 

20 the Depa Leere | Meridian; ſo is Radius to th tude 

f een ae egen 1 99 11 ae J 


- * 
5 1 — : 
1 
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utfe 10 
che Sine c 
think 


* 
r 
Thos © 


cal 7 N 
. Ga gehe ahh ts ; 


the Cor -0 ute, to. the rode e | 


I SGH Tt 


# "TAX 
% 
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| eee, Admit from. the biterd | 5 375 mir 
North Late, 5 * e e mad 


k 11 N tes ee oh x our "Co urſe 


and Nun i W 


5810 152 ber Diſtageerrur 
10 Nl rk No alk #12 $1 no mee bs! 


1011 Fe fin im - $838 10 Pn > 10 4 UAIND 
8 A md 1 - "gh 1311 6d 10 5 Wen. L 


1 Laune dane — Le. N i 
„Latitude by: ryation ; — 44d. 58m. North 
12 ee is the Diff. of an a4. gar Southerly 


0 | e ö 61-04 hr nnd 1 Ore Croley any tf 

to Are s Minutes 299 NM 34 

N The Middle Latitude is 45d. 250m 4 216 63 
Subtract from — god. oom. 


\ 47 11 411 2 85 Diſtan ce 
n 4: 1 70 424. 251 8 0 ldtes y ſo is S. god. to 

358 Minutes, the Difference of Longitude. Or thus: 
The Extent from 49d. 57m: on the Meridian Line, to 
14d. 58m. meaſured on the Line of Equal Parts, is 
10.54 or 7d. £43 or- 444 Minutes, for the Meridional 
berger 795 Tire Then, X33 241 ig (1577 dut 

A Minut 

. ce SO STE [ces TE . 396. 1, 358m, 


At 2 Minute: , is to 242 Minutes 3 ſo * 444 Mimites, 
0358 A lautes a b are, Mi is the Diffetence of Lon 


tude. ene * 22³ eee di m2 272 
fe Longitu e failed: SS 14 Wen 
te Difference of 8 ye 35 ee a 50 Weſt 
"0s 6 eienr the [$6 the | Sip is in 1 181 


ine c | e 
77 9111 b | 18 1 10 20.13 } nn (2 43% 
> 4 > Arti i. A8 E. 1 No 34 41, 0p 
tt, F nette d 553 1G 190 9 At 


1 
1 both La litudes and DiBance Run 2 „ fad the Cour 
arſe Wl” | | ua Sh nl DI ice of Longitad ie 4 5 


Com e Fo err peer: 4. 1 20 * 


£ 


the 
the 


> anc 


de, i 
to thi 


* 


t. 2 5 en ay 
dat | berkein this, the Propottions are itheſs 221+ 
* ey the Piſtanee failed, is to Radius; ſo is . 
A rence of Latitude, to the Sine Complement of the 
Ns urſe,' as in the Fourth Cafe of Plane Sailing, in Page 
N '1, by which Caſe alſo you may find the Departure from 


Meridian, or [ren Diftarice, o 
| 2, A 
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2. As the Sine Complement of the middle Latitude, is 
to the Departure; ſo is the Radius, to the Difference of 


Longitude. Or thus; | B 

As the Difference of Latitude, is to the Departure from | 
the Meridian; ſo is the Meridional Difference of Latitude, 

to the Difference of 'Longitude, _ Pd ret cl My; 


Example. A Ship in 46d. South Latitude, and 1d. 1 5m. 
Weſt Longitude, fails 100 Leagues North Eaftward, and thi 
then by Obſervation is in Lat. 42d. South: I demand her 
Courſe, Departure from the Meridian, and the Lang. ſhe 5Y F; 


in Pt; + . ; ' ; 171 
Latitude ſailed from is —.— 46d. South. 45 
Latitude by Obſervation is—— 42d. South. | the 
FF 125 — ——4—— : | oF . Cor 
SubtraR, gives the Diff. Lat. 4d. er 80 Leagues 
e or FOE. 1 Lat 
Tne middle Latitude is 44d. whoſe Comp. is 464M 1... 
1. As 100 is to S. god. ſo is 80 „te SY T 
53 deg. 15 min. Complement of the Cortes ſo tha 8 
the Courſe is 36 deg 45 min. North Eaſtward, or NE. by The 
N. a quarter And then in, {x FTE I. 
As 8. god. is to. 100 * is S. 26d. 45m. to WM to J 
| s, the Departure from the Meridian. SW. 
2. As S. 46d. is to 60 Leag. ſo is S. god. to 83 Leag 2. 
the Difference of Longitude, or thus: The Extent fro 105 
40d. to 42d. on the Meridional Line, makes gd. 3 of ;, 
110 Leagues on the Equal Parts, which is the idio 5 deg 
o leag. is to 60 leag. ſois 110 leag. to83 leag.) : | 6: 
Or, as 4d. is to 3d. ſo is 5d. „ to 1 ISS { dif lon 67 le: 
Longitude ſailed from is —— Id.: 15m. Welt 5. 
The Di of Longitude 83leag. or 4d. : Om. Eaſt The 
Subtract, gives Longitude Ship is in—— 2d. ; 54m. Eaſti Adee 
nt ay des 8 . | Whic 


2 Feet Rema 
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is CASE Iv. 


Bath Lati tudes, and Departure Pu the Meridian, given; 
om to find the Courſe, D Dems Run, and Differ. Long. 


I. TH E Courſe, and Diſtance Run, i is found by the 
Sixth Caſe of Plane Sailing, in Page 213. 

Im. 2. The Difference of Longitude is found as in the ſecond, 

and WI third, or fourth Caſe i in Mercator, 


he 15 Example. A Ship in 33 Degrees North Je and 

| 178 Degrees Weſt Longitude, fails South Weſtward 
until ſhe has departed from the Meridian 58 Leagues, and 
then ſhe is in Latitude 28d. 36m. North: I demand her 
Courſe, Diſtance one and what WP ſhe is in ? 


Latitude failed from 75 90 North 
4⁰⁰ Latitude the Ship is in 36 North 


to rie Difference of Latitude is—— 04 : 24 or 88 * 


0 tha —j— 
The middle Latitude is —— 30 : 2 
1. As $8 Leagues, is to 58 Leagues; ſo is - aeg 
Ft 330. 20m. which is the Court South Welterly, o or 
SW. by S. | 
2, as 8. 33d. 20m. 1 to 58 Leagues; ſo is 8. god. to 
105 Lana the Diſtance failed. 
3. The Meridional Difference of Latitude 5 deg. 12 or 
5 deg. ꝙ min. or 103 Leagues, is found as before directed. 


4. ** . (isto 58 leagues $% 90 dog. | to 


88 Leagucs 103 leag. 
67 * the Difference of Longitude. 
ongitude ſailed from | 178: oo Weſt 
Thi Difference of Longitude 67 leag. or— 03 : 21 Weſt 
1. Eaſt Added, the Sum is ———— — 181: 21 
As Which ſubtract from —————= 360 : 00 


bend nder is Longitude the Ship is in — 178 : 39 Eaſt 
CASE 
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CASE v. 


One Lati Fade, Courſe and Diſtance Run given; to find the 
9 8 other Latitude, and Difference of Longi tude. | 


H Differer of Latitude and D om 
. TY x Meidian bs ag by. the' firſt Caſe 5 pod F 
Ng. 17 Page 208 and 299) and conſequently the other 
- 2. TheDifference of Longitude i is found as before in the t 


frond! or third, Caſe of APA ab. qi K. t 


1711 


As 8. 8 mY is EN 120 les; FE is 8. 5 rens, to 
100 Leagues, the Difference of Latitule. 
And, as S. 8 Points, is to 120 Leagues; ſo is S. 3 Points, 


to 67 Leagues, the Depurturs from the Meridian, | 
ie ſai me TfL — 15 3: 3⁰ North 1 


75 Diff. o Latitude x: 190; ET or he: oo South 


Baubtract, gives the Latitnde the Ship is in 4 39 North tud 
And the” middle Latitude is. 51 : Comp. 30d. 


$ 24m) 


The Meridional Diff Lets is 8d, or 160 Leagues. a 
894, ml 8. god. [ Lot 
bee I row 65 Leaf { 160 Leag, 1 ſtan 
72 3 107 Mor the Difference 4 Longitude: 3 C 
betete 2364 434513 131% 1] 

oa ns 4. Feat 1 
Lange Ned. from 3a; — 02 :. Wc L 
The Diff. Longitude 107 Leagues, or O5 : 21 Sub 
Subtract gives the Loaginude th i is Sue ob Ea Rem 


A 9 #7 


4 % py » 
——_——— ES © A 81 


89 | "S: 4 a X 4 | 
EA £9 [ing n mult an bene en 


Vs L * C 


2&2 


1e. : 


nts, 
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CASE VI. 


Sailing in a Parallel, to find the Difference of Longitude. 


To do this, the Proportion is thus ; 
S the Sine Complement of the (Parallel) or Latitude, 
is to the Diſtance ſailed Eaſt or Weſt. | 

So is Radius, to the Difference of Longitude, 

Example. If a Ship fails Weſt 390 minutes, in the Lati- 
tude of 50d. 10m. and departs from 2d. 45m. Eaſt Longi- 
tude, I demand what Longitude the Ship is now in ? 

As S. 39d. 50m. is to 390 min. fo is S. god. to 619 mi- 
nes, the Difference of Longitude. 


_ —— 


Subtract, gives the Longitude the Ship is in- 7: 25 Weſt 


CASE. VIL 


The Differ. of Longitude (of two Places in one Parallel or 
Latitude) given, to find their Diſtance in that Parallel? 
TH E Proportion is thus: As Radius is to the Difference 

of Longitude, ſo is the Sine Complement of the Lati- 

tude, to the Diſtance in that Parallel, Fe, 


Example 1. Suppoſe Cape Vincent in Portugal, and Cape 
Henry in Virginia, both in 37 deg. North Latitude; their 
Longitudes ſuppoſed to be as here-under, what is their Di- 
ſtance is * Parallel. Jade _ _— f | 

Cape St Vincent N n: og: o Weſt 

Cane Henry ; Longi tude } 75 : 24 Weſt 
Subtract gives the Diff. Longitude 66 : 18 or 3978 minutes 

Latitude of both Places is nearly —— 37 deg. North 
Subtract from = — go _ 
Remains Complement of 'the Latitude —— 53 degrees 

T | | 2. Ay 
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2. As S. go Degrees, is to S. 53 Degrees; ſo is 66;+ 
equal to 66d. 18m. to 526. 525 or 52d. 57m. or 317m 
the Diſtance required. Or thus: ESE 
Ass S. go degrees, is to 8. 53 degrees; ſo is 3978 Mi- 
nutes, to 317m. the Diſtance in the Parallel as above. 


Example 2. Suppoſe two Ships under the Equinoctial, 
100 Leagues afunder, and each ſails North till both come 
into Latitude 60 degrees. How far are they aſunder ? 
An ſiuer, 50 Leagues. For it's thus: | 

As S. go degrees is to S. 30 degrees, ſo is 100 Leagues to 
50 Leagues, the Diſtance required. | | 


CASE VII. 


To find how many Minutes or Miles make a Degree of 
Longitude in any Parallel or Latitude. | 


The RULE. 


A S Radius, is to the Sine Complement of the Latitude; f 


A fois 60 min. (a Degree on the Equinoctial,) to the 
Minutes making a Degree of Longitude in the Parallel de- 
fired. | T 


» 


Example. In the Latitude of 50 deg, I demand how. 


many Minutes of Eaſting or Weſting make a Degree of 
Longitude? Anſwer, 38 1 Minutes. For it's thus, 
As S. go deg. is to 8. 40 deg. ſo is 60 min. to min. 


itude 50 degrees. | 


This may be done by the Plane-Seale, thus: 
ih Take the given Latitude from the Chords, and meaſure 
it on the Line M. L. (which is Miles of Longitude) ſheweth 


your deſire: As here, take 50 deg. from the Chords, and 
meaſure it on the Scale M. L. it ſheweth 38 min, and a 


as before. 
alf as before Via. 


8.5 or 38 and a half, to make one degree of Longitude in 


tut 


ad 
A 


* 


VI. The Uſe of Gunter's-Scale in Aftronomy. 
PROBLEM I. 'The Sun's Place in the Ecliptic, and 
his greateſt Declination given; to find his Right - Aſcenſion 
and preſent Declination. | 


_ To perform this, theſe are the Proportions 3 
I, AS Radius, is to the Sine Complement of the Sun's. 
greateſt Declination; ſo is the Tangent of his Longi- 


tude (from the neareſt Equinoctial Point,) to the Tangent 


of his Right Aſcenſion, from the ſaid Point. 


The Names and Chara#ters of the 12 Signs, 


; 


Aries = Libra 
VI Taurus m Scorpio | 
IL Gemini \ . 3 2 Gapittarius, . 

0 Corey P North Signs \ v8 Capricornus f Scuth Signs, 
Q Leo I. Aquarius 

IR Virgo — 1* Piſces 1 


Note 1. The Sun's greateſt Declination is 23 degrees 
29 min. a +86. 640 
Note 2. The beginning of Aries and Libra are the two 
EquinoCtial Points. | 
| Note, 3. This Proportion (above) finds the Sun's Right 
Aſcenſion only when he is in the firſt Quarter of the Eclip- 
tic; that is, Y, U, and IT : But when he is in the ſecond 
Quarter, S, M, and M, ſubtract it from 180 deg. and 
when in A, m, and 7, add it to 180 deg, And in the 
laſt Quarter, ys, ﬆ, and X, ſubtract (what's found by this 
Operation) from 360 deg. ſo will you have the Sun's Right 
Aſcenſion from F (for any Place in the Ecliptic) defired. 
2. As Radius, is to the Sine of the Sun's Longitude 
(from the neareſt Equinoctial Point); ſo is the Sine of the 


Sun's greateſt Declination, to the Sine of his preſent Decli- 
nation. 7 


4 
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F 3 Vote, | 


7 


5 * 
* 
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Note, The Sun being in Y, , U, , T, and M, his 
Declination is North: But in =, n, 2» W, &, and Xs, 
it's South. Example. 
Whien the Sun's Place in the Ecliptic is in G 24d. I 5m. 
hat is his Right Aſcenſion and Declination® 
The Sun being in 8, 24 degrees 15 minutes," his J. on- 
gitude frem the neareſt EquinoCtial Point (being now the 
ginning of J) is 54 degrees 15 minutes. And the Com- 
plement of his greateſt Declination is always 66 degrees 
31 minutes. Then it follows: | 
I. As S. go Degrees, is to S. 66 degrees 31 minutes; 
ſo is Tangent 54 degrees 15 minutes, MG Ehagate 51 degrees 
52 minutes, the Sun's Right Aſcenſion (from the beginning 
of Y) required. 


By the Gunter with Compaſſes. 
The . Extent from Sine go degrees, to Sine 66 degrees 
31 minutes will reach from "Tangent 54 degrees 15 minutes, 
_ angent 51 degrees 52 minutes, the Sun's Right Aſcen- 


By the ſliding Gunter. | 

1. Let the middle Piece be fo put in, that Sines may 
ſlide againſt Sines, and Tangents againſt Tangents. 

2. Then bring go degrees in Sines (on the outſide 
Piece) againſt 66 deg. 31 min. in Sines (on the middle 
Piece) then againſt 54 deg. 15 min. in Tangents (on the 
middle Piece) is 51 deg. 52 min, in Tangents (on the out- 
ſide Piece) the Right Aſcenſion, as above. 

This Proportion being to be wrought on Sines and Tan- 
gents, jointly, I thought it neceſſary to expreſs the manner 
of its Operation on both ſorts of Gunters, that the Learner 
might ſee how it agrees with the General Rule given at the 
rw ue of this Diſcourſe of the Gunter, in Page 177, 
and 178; but ſhall wave it in the reſt, and only write the 
Proportions in Words, and in Figures, according to the 
particular Example, as follows, for the Sun's Declination. 


2, As 
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2. As S. go degrees, is to S.. 54 deg. 15 min. fo. is 

S. 23 deg. 29min. to S. 18 deg. 52 min. the Sun's Decli- 
nation North, increaſing. 


PROBLEM IL 


The Latitude of a Place, and the Sun's Declination given; 10 
find his Amplitude, and Aſcenſional Difference ; and conſe- 
quently his Riſing, and Setting ; and the Length of the 
Day and Night. | | 


To perform this Problem the Proportions are theſe ; 

A S the Sine Complement of the Latitude, is to Ra- 
dius; ſo is the Sine of the Sun's Declination, to the 

Sine of his Amplitude. | 

Note, The Amplitude and Declination, are always of 
one kind ; that is, both North or both South 

2. As Radius is to the Tangent of the Latitude; ſo is 
the Tangent of the Sun's Declination, to the Sine of his 
Aſcenſional Difference. | 

Note 1. The Aſcenſional Difference (being reduced 
into Time, by allowing 15. Degrees for one Hour, and 
then) added. to, and ſubtracted from 6 Hours, the one is 


Sun-riſing, the other is Sun-ſetting. 


Note 2. If the Latitude and Declination are both North 
or both South; the Sun riſeth before, and Sets after Six of 
the Clock ; but if one be North, and the other South, the 
contrary . 2 | . | 

Note 3. If the Sun's Riſing and Setting be doubled 
ſeverally, the former is the Length of the Night, and the 
latter the Length of the Day. | 

Note 4. By this Problem were the Tables of Ampli- 
won 0 Semidiurnal Arches, &c. in this Book cal- 
culated, | 5 
Example Latitude 51 deg. P min. North, and the Sun's 
Delination 23 deg. 29 min. North: I demand his Ampli- 
tude, and Aten tonal Difference: Alſo his Riſing, Set- 
ting, Length of the Day and Night ? 

CE P3 605 d. m 


1 
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 Anſw." Sun's Amplitude 39 : 50, Aſcen. Diff. 33 : 10 
- Sun-ſetting ) 55 _ {8 : 13, Length of Day 16 : 26 
Sun-riſing Fis Hours a 3: 47> Length of Night 5 
For it's thus; | 
As S. 38d. 28m. is to 8. 90 dep. ſo is S. 23 deg, 
29 min. to 39 deg. 50 min. the Amplitude North, becauſe 
the Declination is North, that is, the Sun riſeth Eaſt 
10 deg. 50 min, Northerly, and ſetteth Weſt 39d. 50m 
Urne. | 
2. As T. 45d. is to T. 51 deg. 32 min, ſo is T. 23 deg, 
29 min. to T. 28 deg..40 min. againſt which on the-Sines 
is 33 deg. 10 min. the Aſcenſional Difference; which be- 
ing reduced into Time, is 2 hours 13 minutes; and added 
to 6 hours, is 8 hours 13 minutes for Sun- ſetting; which 
doubled, is 16 degrees 26 minutes, the Length of the Day. 
Again, 2 hours 1 3 minutes ſubtracted from 6 hours, is 
3 hours 47 minutes Sun-rifing ; which doubled, is 7 hours 
34 minutes, the Length of the Night. 


PROBLEM III. 


Latitude of a Place, and the Sur's Declination given; to find 
| his Altitude and Azimuth at 6 of the Clock. 


To ſolve this, 705 N 

1. A 8 Radius, is to the Sine of che Latitude; ſo is the 
te Sine of the Sun's Declination, to the Sine of his 
Altitude at Six of the Clock. 

2. As Radius, is to the Sine Complement of the Lati- 
tude, 16 is the Tangent of the Sun's Declination, to the 
Tangent of his Azimuth (from he Eaſt or Weſt) at Six of 
-the Clock. us bk he Mg | | 
- » Note, The Azimuth is from the Eaſt, at Six in the 
Morning ; and from the Weſt, at Six in the Afternoon : 
Northerly, in North Latitude ; but Southerly, in South 
Latitude. | | 
- Example. In 51d. 32m. North Latitude, the Sun's De- 
clination being 23d. 20m. North. What is his Altitude, and 
Azimuth at Six of the Clock ? Anſw. 


* 
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n. Anſwer, His Altitude is 18d. 11m. and his Azimuth is 

0 Eaſt 15d. 07m. Northerly, or 74d. 53m. North Eaſterly, 

6 or Weſterly. For it's thus: . | 

4 I. As $. 90d. is to S. 51d. 32m. fo is S. 23d. 29m. to 
S. 18d. 11m, the Altitude at Six of the Clock. 

g. 2. S. god. is to S. 38d. 28m. ſo is I. 23d. 29m. to 

ſe T. 15d. 07m. the Azimuth at Six; that is 74d. 53m. 

| North Eaſterly at Six ia the Morning, but North Weſterly 

m in the Afternoon. | | 

8.˙ | PROBEM IV. 

oy Latitude of a Place, and the Sun's Declination given; to 

1 27 Altitude, and Hour-of the Day, when he is Eaſt 

or Weſt. | 

ch Jo perform this, the Proportions are theſe : 

J. 1. As the Sine of the Latitude, is to Radius; ſo is the 

4 | Sine of the Sun's Declination, to the Sine of his 

* Altitude; when Eaſt, or Weſt. 


2. As Radius, is to the Tangent Complement of the 
Latitude; ſo is the Tangent of the Sun's Declination, to 
the Sine of the Hour from Six of the Clock, waen he is 
Eaſt, or Weſt. wy 
nd Note 1. The Sun is Eaſt after Six in the Morning, but 
Weſt before Six in the Afternoon, 4 8 
Note 2. The Hour found by the. laſt Proportion) bein 


clination being 23d. 29m. North; what is his Altitude? 


bo reduced into Time (by allowing 15 deg. to an Hour) an 
hi added to, or ſubtracted from Six, gives the Hour of the 
3 Day, when the Sun is Eaſt or Weſt, 

4 Example. In 51d. 32m. North Latitude, the Sun's De- 


of and what time of the Day is it, when he is Eaſt, or Welt? 
RY Anſwer, His Altitude is 30d. 35m. and the Hour of 
* the Da is] 7h. 21m- Morning, when Eaſt. xt 
ah * 4h. 39m. Afternoon, when Weſt. 
For it's thus ; | 7 | 35 

= 1. As S. 51d. 32m. is to S. god. ſo is 8. 23d. 20m. 
Wi to S. 30d, 35m. the Sun's Altitude, when either Eaſt or 

Welt, | P 4 2, As 
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2. As T. 45d. is to T. 38d. 28d. ſo is T. 23d. 29m. to 

S. 20d. 11m. the. Hour from Six, which makes 1 Hour 

21 Minutes, added-to 6, is 7h. 21m. and ſubtracted from 

6, is 4h. 39m. the former is the Time when the Sun is 

Eaſt in the Morning; the latter the Time when he is Weſt 
in the Afternoon. 


PROBLEM V. 

The Sun in the Equator or Eguinoctial (that is, when he hath 
no Declination) the Latitude of a Place and the Sun's Alti- 
tude given ; to find his Azimuth, and the Hour of the Day. 

This Problem is thus performed. 
I. AS Radius, is to the Tangent of the Latitude; ſo is 


the Tangent of the Sun's Altitude, to the Sine 


Complement of his Azimuth, from the South in North La- 
tude; but from the North in South Latitude; Eaſterly in 
the Forenoon ; and Weſterly in the Afternoon. 


2. As the Sine Complement of the Latitude, is to Ra- 


dius ; ſo is the Sine of the Sun's Altitude, to the Sine Com- 
plement of the Hour from Noon. | 
Example. In 51d. 32m. North Latitude, the Sun having 
no Declination, and his Alt. bring 21d. 50m. in the Fore- 
noon ; I demand his Azimuth, and the Hour of the Day ? 
Anſwer. His Azimuth is South 59d. 45m. Eaſterly, that 
is the Sun is upon the S. E. by E. a quarter E. Point of the 


Compaſs, and the Hour of the Day is Hours 8.33 Minutes 


Morning. For it's thus: | 
1. As T. 45d: is to T. 51d. 32m. ſo is T. 21d. 50m. to 
S. 30d. 15m. whoſe Complement is 59 deg. 45 min. is the 
Sun's Azimuth required. : A 
2. As S. 38 deg. 28 min. is to S. 90 deg. ſo is S. 21 
deg, 50 min. to S. 36 deg. 50 min. whoſe Complement is 
53 deg. 10 min. or 3 Hours 33 Minutes; which ſub- 
. trated 
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tracted from 12, gives 8 Hours 27 minutes, or 27 min. 
after 8 of the Clock in the Morning, the time of the Day 


required. 
PROBLEM VI. 


Latitude of a Place, Sun's Declination, and his Altitude 
given; to find his Azimuth, and the Hour of the Day. 


The Performance of this, is as follows: | 
I. 3 A KE the Complement of the Latitude, the Com- 
plement of the Sun's Altitude, and the Sun's Di- 
ſtance from the Pole, (which is his Declination) added to 
go deg. when the Latitude and Declination is one North, 
the other South; but both being North, or South, it's the 
Complement of the Declination) and add them together 
into one Sum. 

2. From half that Sum ſubtract (to find the Sun's Azi- 
muth) the Sun's Diſtance from the Pole; but (to find the 
Hour) ſubtract the Complement of his Altitude; and note 
the Remainder. n bY | 

3. To find the Azimuth, you have theſe two Proportions 
following. e | 

Fir/t, As Radius, is to the Sine Complement of the La- 
titude; ſo is the Sine Complement of the Altitude to a 
fourth Sine. Then again, 

Secondly, As that fourth Sine, is to the Sine of the half 
Sum; ſo is the Sine of the.Remainder, to a fifth Sine; 
zzainſt which, on the Line of Verſed Sines, is the Sun's 
Azimuth from the North in North Latitude; but from the 
South in South Latitude. | | * 

4. To find the Hour, theſe are the two Proportions 
which follow. 

Firſt, As Radius, is to the Sine Complement of the 
Latitude; ſo is the Sine of the Sun's Diitance from the 
Pole, to a fourth Sine. | 

| Secondly, 
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Secondly, As that fourth Sine is to the Sine of the half 
dum: ſo. is the Sine of the Remainder to a fifth Sine; a- 
gainſt which, on the Verſed Sines, is the Hour of the Day 
from Noon, | 


Example. In 51 deg. 30 min. North Latitude, the Sun' 
Declination being 15 deg. 10 min. North, and his Altitude q 
obſerved to be 11 deg. 30 min. I demand his Azimuth, 


and Hour of the Day ? F 
d. m. d. m. d. m, 7 
90.00 90.09 90.00 al 


Latitude 51.30 North Declinat. 15. 10 Nor. Alt. 1 I. 30 it 


Comp. Lat. 38. 30 Sun's diſ. fro. Pole 74. 50Com. At. 7 c. 30 0 
Comp. Alt. 78.30 Comp. Latitude 38.30 


Sun's Diſt. 74.50 Comp. Altitude 78. 30 N 
Sum is 19. 50 Sum is I91.50 b. 
half Sum is 95.85 The half Sum is 95.55 _ f 01 
Remainder 21.05 [Remainder is — 17.25 © L 
| | 1 
Then to find the Azimuth, it's thus; | 1 

1. As S. god. is to 8. 38d. 30m. ſo is S. 78d. 30m. to P, 


Sine 37d. 20m. the fourth Sine. 
2. As S. 37d. 20m. is to S. 95d. 55m. ſo is Sine 21d. 7 
om. to 8. 36d. againſt which, on Verſed Sines, Sod. the f 


Sun's Azimuth from the North Eaſterly, if in the Fore- * 
noon; but North Weſterly in the Afternoon. fi 
And to find the Hour of the Day, it's thu: MM * 

1. As Sine god. is to Sine 38d. zom. fo is Sine 74d. 50m. thy 

to Sine 37d. the fourth Sine. "* 
2. As Sine 37d. is to Sine 95d. 55m. ſo is Sine 170. 

. 25m. to Sine 29d. 40m. againſt which, on the Verſed 
Sines, is god. 3om. or 6 Hours 2 Minutes, which i ma 
the Hour from Noon ; that is, 58 Minutes after Five of 5 

[ 


of the Clock in the Morning ; or 2 Minutes after Six in 
the Afternoon, | | M$ 
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4 The Deſcription and Uſe of the 1 
SEC I SER! 


ide 15 THIS uſeful Inſtrument may be of any Length, 
but it's commonly made one Foot ſix Inches, or two 
Foot long, to open with a Joint in the Middle like a 
m. Carpenter's Rule; one Inch and half (or more) in Breadth, 
00 and of any Thickneſs at Pleaſure, according to the Matter 
30 it's made of; which may be either Box-wood, Ivory, Braſs, 
.30 or Silver. | | 
2. There are two Sorts of Sectors, known by the 
Names of Gunter's and Fofter's Sector; and are ſometimes 
both put on one Inſtrument ; that is, Gunter's Sector on 
one Side of it, and F/ter's on the other. Arg | 
3. The Lines on Gunter's Sector, are theſe, Line of 
Lines, (marked at the End with L) Line of Sines (marked 
S) Super ficies, (marked Sup.) Solids, (marked Sol.) Line 
of Metals, Line of Equated Bodies, Line of Inſcribed 
EV Bodies, &c. P | 
4. The Lines on Fyſter's Sector are theſe Five, viz. 
Line of Lines, or Equal Parts, Chords, Sines, Tangents, 
8 and Secants, each marked at the End with its Name, or 
* firſt Letter of its Name. ; 1 
5. All Seftor-Lines or Scales, meet at the Center of the 
Head (where the Joint is) on the Left-hand, and from 
thence are figured towards the Right, each being twice 
repeated: that is, one on each Leg or Side of the Secber, 
F anſwering one another. | = 
nel 6. The Sector is uſeful in 1 to reduce, or to 
make a Scheme to any poſſible 


ch is | agnitude : Alſo in Pro- 
0 portion, to work any, ſtated Canon or Proportion in A 
I nl 7ithmetic, Geametry, Trigonometry, Navigation, Aſtronomy, 


&c, of which I will give a brief Account, yet ſo as the 
Learner may be informed how to imploy them further. 
| FLASK, 1. 
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I. The Uſe of the Sector Lines for Prajection. 


N Projection it's often required to enlarge or diminiſh 
the Scale that the Draught deſigned may be of it's deſired 
Magnitude ; in doing of which are uſed Lateral and Parallel 
« Diſtances, or Extents of the Compaſſes ; And to avoid a 
needleſs ſaying over the ſame things, take once for all what's 
meant by a Lateral, and a Parallel Diftance, or Extent of 
the 9 jentes 2055 
1. A Lateral Diſtance (in any Line or Scale) is the Ex- 
tent or Diſtance taken in the ſame Line, on the ſame Side 
or Leg of the Sector from the beginning thereof, to any 
Number therein deſired. | | 
Ass for Example, The Lateral Sine of 30 degrees is the 
Diſtance of 30 from the beginning of the Line of Sines ; 
and ſoit is in the Line of Equal Parts, Chords, Tangents, 
Secants, - &c. | 
2. A Parallel Diflance (in any Line, or Scale on the 
Sector) is the Extent or Diſtance, taken acroſs from any 
Number in any Line on one Leg of the Sector, to the like 
Number in the like Line on the other Leg of the Sector. 
Or, the neareſt Diſtance - from any Number on one 
(taken acroſs) to the Line on the other Leg of the 
* 


As for Example: The Parallel Sine of 30 degrees is 
(ſuppoſing the Sector opened to any Angle) the Diſtance 
from 30 in the Line of Sines on one Leg of the Sector, to 
30 in the Line of Sines on the other Leg. 

QOr, the neareſt Diſtance from 30 in the Line of Sines on 

one “Leg, to 30 in the Line of Sines (that is to ſay, the Line 
iſſuing from the Center of the Joint or Head) on the other 
Leg, is the Parallel Sine of 30 degrees. In like manner it 
is done in any other Line or Scale. | | 

This being underſtood, the inlarging or diminiſhing 
any of the Sines ; or the finding a Chord, Sine, Tan- 


| gent, or Secant, to any propoſed Radius will not be 


difficult, 
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difficult; and for the Learner's further Information, take 
this General Rule. 


I. To find the Chord, Sine, T; angent, or Secant, &c, ts. 
any Radius (greater or leſſer ) propoſed. 


The General Rule is thus; 

1. Take the propoſed Radius in the Compaſſes, and 
make it a Parallel on the Sector in the Radius of any one 
Line, that is, open the Sector till the propoſed Radius (in 
the Compaſſes) be a Parallel Chord of 60 degrees in the 
Line of Chords; or a Parallel Sine of go degrees in the 
Line of Sines; or a Parallel Tangent of 45 degrees in the 
Line of Tangents ; or a Parallel Secant of o degrees in the 
Line of Secants; for the Chord of 60, Sine of 9o, Tan- 
gent of 45, and Secant of o degrees are equal, and each 
equal to Radius, - h 

2, The Sector being kept at that open'd Diftance or 
Angle, any Parallel Diſtance in any Line, will be a Lateral 
Diſtance on alike Line to the propoſed Radius; that is, 
a Parallel Chord of 10, 20, 30, &c. is the Chord of 10, 
20, 30, Cc. to the propoſed Radius; alſo a Parallel Sine, 
Tangent and Secant of 20, 30, 40, Cc. is the Sine, Tan- 
gent and Secant of 20, 30, 40, Cc. to the forefaid Ra- 


dius. | 


IT. The Uſe of the Sector in working Proportions. 

S Uppoſing the Learner underiiands how to take a Lateral 

Diſtance on the Line of Lines (otherwiſe called Equal 

Parts) on the Chords, Sines, &c. And to apply them Parallel 

in any Line on the Sector ; the working of any Proportion 
is thus; Hein 207 


A Gemral Rule to work by the Sector. | 1 

1. Take the ſecond Term Literal (that is, from the 
begininng of the Line to the propoſed ſecond Term) 
and opening the Sector, apply that Extent Parallel (chat 
is, 
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is; acroſs it) in the firſt Term; then ſtay the Sector at this 
Parallel Extent. 

2. Take the Parallel Diſtance of the third Term, and 
meaſure it Later gives the fourth Term ſought, or 
required. 

Or briefer chus: As the 1 ſecond Term is to the 
Parallel firſt Term; fo is the Parallel third Term, to the 
Lateral fourth Ferm 

This one Rule is ſufficient for any Proportion whatever, 
and will appear ſo by a few Examples. 


PRO B. 1 Te multiply by the Line of Lines on the Sector. 


The Proportion is; 


A® 1, is to the Multiplier; ſo is the Multiplicand, to 


the Product. 
Example: Whats che Produẽt of 8 multiplied by A ? 


The Analogy, or Proportion, is this; 

As 1, is to'4; ſo is 8, to the Product 32 : thus found by 
che Sector, and general Rule afbreſaid. 

1. On the Line of Lines, (that is the Line of Equal 
Parts) take the ſecond Term 4 Lateral ; that is, from the 
Center of the Joint, and the beginning of the Line, to 4 in 
the 2 Line. 

Open the Sector till you fit the (aforeſaid: Lateral) 
Diſtance i in the Compaſſes in the Parallel of 1 and 1, or 
10 and 10; that is, ſet it over from 10 to 10 at the End 
of the ſame Line, and now counted for 1 and 1, the firſt 
Term: keep the Sector juſt at that Angle or Opening. 

3. The Parallel Diſtance of the third Term 8; that is 
from 8 to 8 taken acroſs from one Leg to the other, in the 
ſaid Line of Lines, and meaſured Lateral (which is from 
the beginning of the Line towards the End) reacheth to 
232, the fourth Term, which is the Product of 8 multiplied 

wy 4. Or ſhorter thus; As 
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As the Second Term 4 (Laterally taken) is to the firſt 
Term 10 (Parallel ſet;) ſo is the third Term (taken 
Parallel) 8, to the fourth Term (meaſured Laterally,) 
which is 32, the Product as before. Or thus: As the 
Lateral 8, is to the Parallel 10, counted for 1; ſo is the 
Parallel 5 t to Lateral 32, as above. 


PRO B L E M Il. 
To divide by the Line of Lines on the Setter. | 


The Analogy, or Proportion is thus: 


A S the Diviſor, is to 1; fo is the Dividend to the Q 
tient. Or thus: 

As the Diviſor, is to the Dividend: ſo is 1 to the Quo- 
tient. 

Example. How many Square Yards are in 36 ee 
Feet? Anſwer, 4 Square Yards. For it's thus: 

As 9g, is to 1; ſo is 36, to the Quotient 4: thus to be 
wrought by the Sector: As Lateral 1, is to Parallel 9, ſo 
ls Paralle] 36, to Lateral 4, the Yards required. 


PROBLEM UL 


he To work the Rule of Three by the Line of Lines on the. 
in Sector: or unto three Numbers given, to find a N in 
Geometric Proportion. 


The Analogy is: | 
A S the firſt Term, is to the ſecond Term; ſo is the third 
Term, to the fourth Term required. . 
Example 1. If the Diameter of a Circle be 14 Inches 3 
What is the Circumference? Anſwer, 44 Inches. For the 
Proportion. is is thus; 

As 7, is to 22; ſo is the Diameter 14, to 44 the Cir- a 
cumference required: by the Sector thus wrought, 1 5 
Tat: 
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teral 22, is to Parallel 7 ; fo is Parallel 14, to Lateral 44, 
the Circumference of a Circle whoſe Diameter is 14. 


Example 2. If a Plank or Board be 15 Inches broad, and 
20 Feet long; how many Feet is in it? Anſwer, 25 Feet; 
For the Proportion is this : | 

As 12 is to 15 the Breadth, ſo is 20 the Length, to 25 
Feet, the Content of the Board: And by the Sector thus 
to be wrought ;- As Latezal 15, to Parallel 12, fo is Paral- 
lel 20, to Lateral 25 Feet, the Content of the Plank. 


PRO B. IV. The 77 of the Sector in Plane - Sailing. 


Example 1. A Ship in 42d. 10m. North Latitude, fails 
N. E. by N. 104 Leagues; I demand the Latitude ſhe is in, 
and her Departure from the Meridian? 


The Proportions are theſe : | 

1. As Radius, to the Diſtance ſailed; ſo is the Sine of 
the Courſe, to the Departure from the Meridian. That 
is, by the Sector thus: As Lateral 104 Leagues (on the 
Line of Lines) is to Parallel Sine of go degrees, ſo is 
Parallel Sine of 33 degrees 45 minutes (the Degrees of the 
Courſe from the Meridian) to Lateral 58 Leagues (on the 
Line of Lines) the Departure from the Meridian. 

Note, If 104 Leagues taken Lateral be troubleſome, to 
fit Parallel in Sine of 9o Degrees: then take it's half, or 
quarter Lateral ; and the Anfwer will be accordingly its 
half or quarter: As here, if you take 52, the half of 104 

| the Anſwer will be 29, whoſe double is 58 for 
the Departure from the Meridian, as before. 

2. As Radius is to the Diſtance ſail'd, ſo is the Sine Com- 
plement of the Courſe, to the Difference of Latitude, 


pts: By the Sector thus * _ 
As Lateral 104 Leagues, is to Parallel Sine of go deg. fo 
is Parallel Sine of 56 E- 15 min. to Lateral 87 Leagues, 
the Difference of Latitude ; by which you may find the 
Latitude the Ship is in, as before in the Uſe of the Gunter 
in Page 208 and 209, Example 


oO tp & OB OO h«. 


7 


Ta Mariner's Compaſy Revified, 24 
44 Example 2. 4 Ship ſails South Eafterly, *till ber Differmes 


of Latitude be 275 Minutes, and the Departure from the 
and Aeridian be 412 Minutes ; I demand her Courſe and Dis 
et; tance failed? [1 
25 . The Proportions are theſe: | 
has 1. As the Difference of Latitude, is to the Departure: 
al- ſo is Radius, to the Tangent of the Courſe. That is, 


By the Sector thur; 

As Lateral 412 = is to Parallel 275 Minutes z 
ſo is Parallel Tangent of 45d. (that being Radius now) 
to Lateral Tangent of 56d. 15m. the Courſe from the 
Meridian, which makes S. E. by E. ; | 

2. As the Sine of the Courſe, is to the Departure; ſo 
is Radius, to the Diſtance failed, 2 - 

By the Sector thus | 4 
As Lateral 412 min. is to Parallel Sine 56 deg. 15 min. 
fo is Parallel Sine of 90 deg. (that now being Radius) to 
Lateral 495 min. the Diſtance failed. © | 

After this manner may any Proportion be wrought by 
the Sector, which I leave for the Leatner's Exerciſe. | 


The Uſe of the following TABLES ef Lau- 
tude and Longitude. ö 


Atitude and Longitude ate two primary Affections of 
the Earth: By che Help of theſe two the Geographer 

endeavours to repreſent the Parts of the Earth, that they 
may keep ſymmetry and proportion with the Whole. 
Latitude is an Arch of the Meridian, comprehended 
between the Equator and a Parallel; But Longitude is an 
leo. ſo Arch of the Equator, intercepted between the Meridian of 
es Londen, in the following Tables, and the Meridian of any 
Aue other Place. | 
oo For the exact ſetling of Latitude, we have many abſo- 
camplo late Helps; but to MO" the Longitude of a 8 
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and more eſpecially the Longitude of a Place at Sea, is that 


which hath, and ſtill wearieth the greateſt Maſters of 
Geography. . Ar | 

I have endeavoured to ſettle the Longitude with as much 
exactneſs as poſſibly I could: For I not only calculated 
according to the Latitude and Meridian Diſtance of each 
Place from the Meridian of Londen ; which Meridian Diſ- 


tance 1 obtained from the exacteſt Geographic Charts ex- 


tant, but I conſulted. with the Reckonings of {kilful Mari- 
nets, and when I found any Difference, I adjuſted it both 
according to Art and Reaſon. | | 5 
As for Iuſtance; I had from able Mariners, upon their 
long Experience. the Meridian Diſtance from Bar badzes 
to the Lizard”: According to which I have ſettled the 


Longitude of all the eminent Places in the 1/2 Inates. © 


And for the ſettling of the Longitude of Places in 
Eajt-India, I conſulted Obſervations of Eclipſes, both An- 


cient and Modern; as in Page 161 of Harmonicon Celeſte, 


the Difference of Meridians between Goa and London, is 
Fh. 48m. and Malacca and Londen Gh. 49m. My Table hath 
the former of theſe Sh. 58m. and the latter 6h. 45m. the 
Difference between my Table and the former of theſe Ob- 
ſervations is 10 m. and of the latter 4 min. which Difference 
may be born withal.,. VF 
Alf the Reader conſiders the Time, being 1664. with 
&« the great Labour and Pains, (to my Knowledge being 
then his Servant, ) the Author beſtowed, and expended 
„in compiling this Work, the Performance may juſtly be 
looked upon, as then, the beſt of its Kind. | | 

„But ſince that Time there hath been better Helps, 
© new Diſcoveries made, and new Places found out; the 
* Corrector, at the Requeſt of the Bookſeller, and out of 
6& Reſpect to the deceaſed Author, but moſt of all for the 
4% Public Good, bath made ſuch Amendments herein as 
„were poſſible, by comparing: of the beſt Obſervations, 
&« "Tables, Charts, Maps, and Sea- Journals, he was able to 
to procure; fo that it may be concluded, Theſe Tables wm 

inn, ; . * 221 - 8 i. 20 „ 


* 
< +a ww ka «+ + +4 © ,v » 
* 
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«@ the trueſt, or come (in the general) neareſt the Truth - 


of any extant in our Language; not that they are ſo 


exact in every particular Place, as to need no Amend- 
ment in time, but with Reſpect to the preſent Help 


„they are ſo. | 

"MF And now I could wiſh that either Authority would 
«© order, or that all concerned in ſetting forth Latitude 
“ and Longitude, Tables, Charts, ng Maps, would 
* mutually unite in a fixed Meridian where to begin 
«© Longitude, * 5 

For altho' Longitude may be begun at any Meridian, 
yet the Convenience of its Beginning at one Meridian, 


« in all our Engliſb Navigation Books and Charts would 


„ render the Study and Practice of Navigation much 
« more pleaſant and eaſy than now it is: Such vari- 
« ous beginnings and countings of Longitude, occaſion 


c ſome to ſtumble, others to miſtake, and ſome to 


© condemn all to be falſe, : by net conſidering the ſe - 
dc yeral Meridians made uſe of, which ſuch a wiſhed for 
c Union would prevent. | | 
„ But this is not likely to be in my Time, who am fo 
© near the Grave; yet ſhould it be ſet on Foot, while I 
“ am on this fide the other World, my beit Performances 
c ſhould not be wanting to promote it, and ſhould count 
&« al my 0 Hours from neceſſary Preparations for 
« my laſt 
« (Good”. | 

« Note 1. I do begin the Longitude (in my Table) at the 


Meridian of London, and increaſing it on both "ſides the 


ſaid Meridian; that is to ſay, both F aſtward and Weſtward, 

and end in 180 deg. the oppoſite Meridian.” a 
2. Therefore . to this Account) all Places 

on the Eaſt-ſide of the Meridian of London lie in Eaſt Lon- 


gitude; and on the contrary, all on the Welt file of it Be 
in Weſt Latitude. 


3 If a Ship be in Eaſt Longitude, failing to the Eaſt- 
A2 


ward 


nd, well ſpent in ſuch a-uſeful and Public 
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ward, the Longitude increaſeth; but ſailing to the Weſt - 
wards; the Longitude decreaſeth. e e SE 
4. And on the contrary, if a Ship be in Welt Longi-, 
tude, ſailing to the Weſtward, the Longitude increaſeth, 
and ſailing to the Eaſtward, it decreaſeth. 
5. Take Notice, that at all Places in Eaſt Longitude, 
the Sun cometh on their Meridians before he cometh on 
the Meridian of London. As thus; if a Place lie in 15 
deg. Eaſt Longitude, the Sun cometh one Hour ſooner 
to the Meridian there, than he doth to the Meridian of 
London If in 30 deg. Eaſt Longitude, then two Hours 
ſooner; if 45 deg. three Hours ſooner-; if 60 deg. four 
Hours ſooner; if 75 deg. five Hours ſooner ; if go deg. 
fix Hours ſooner; if 105 deg. ſeven Hours ſooner ; and 
ſo you may reckon for any other Longitude. But on 
the contrary, All thoſe Places that lie in Weſt Longitude, 
the Sun or Star cometh on their Meridians after they are 
paſt the Meridian of London, 


To find the Difference of Longitude between any two 


| Places. 


17 both Places be in Eaſt Longitude, or both in Weſt 
Longitude, ſubtract the leſſer Longitude out of the 
greater, the Remainder is the Difference of Longitude. 
If one Place be in Eaſt Longitude, and the other in 
Weſt Longitnde, add both together, and their Sum is the 
Difference of Longitude. 466% | 


Note, That the Longitude of Places, tabulated in Mr. 
CoLsoNn's Mariner's new Calendar, heretofore eſtimated 
from the Meridian of the Lizard, are in the laſt Edition 
of that Book, reduc'd to the Meridian of London, 


„ 4 TABLE 


, 


Cape Candenoſe — 
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p TABLE containing the Chief Harbours, Head- | 
lands and Mands in the World, ſcewing their| 
Latitude and Longitude : Beginning the lei 
Longitude at the Meridian of London. 
The Sea-Coaſts of Greenland. 
— — — [‚——ͤ — wy — 
Latitude | Longit. 
22 — — — — 
| Acluits Headland 79 co li oo 
Fair Foreland —— 29 20 10 52 
Cold the North End of | 
8 —.— 79 „ 1% 00 
lack Point, South End of it 78 oo 
Dear Sound — 79 15 
Foul Sound — —— 77 28 
Bell Sound — 77 1 5 
Horn Sound 76 45 
Point Lookout — — 7 25 
Helies Sound — 78 55 8 
pe Barean, or Barcam — — yi A 5 
8 * — — — 77 45 
ucks Cove 
Negro Point 8 Edges 124 * 
Hope Iſland — 76 1 I 
herry Iſland, or Bear Iland — 30 
Ice Point, or TRANS On Defire ————[77 40 
Admiralties Iſl and - 76 Og 
Langeneſs —— ——|74 20 
Croſs Point _ 72 oo 
Fretum Burrough = — — 70 oo 
Colgoyen Iſle 69 oo 


Cape Baro 
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797 


Sea Coafts from Archange! to the Naze of Norway, 


(| 


| Names of Places. 3 * ˖ 
MN? — 464 30 fe 30 
ape Grace, or Cape Bona Fortuna 6s oo 36 30 
ape Gallant, or Sweetnoſe 08 10 34 45 
Cilduyn INand —ů— 69 30 31 20 
iver, Kola Entrance ————==HSI9 10 zi of 
diſhers Iſland | — — 79 oo [26 38 
orth Cape —— 71 23 23 02 
romſound Iſland -— - — 25 i 30 


70 
land Sanien, South Weſt Point —— , 358113: -00 
Loeford, Weſt Point — — 68 15 5109. oo 
EITO, Or Weroy Iſland — — = 67 30 07 30 8 
Dronten, or Dron them . 2 
anſdel . — —ſ— — — 


North Bergen -————— 
Bommel Ind, North Point | 


— 58 Og 10 
Naze of Norway yvaꝑ 57 45, [07 24 
Maſterland =— 57 53 1 45 


— * „ — — — wꝛ22AS—ĩů 


4 * 
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Sea Coaſts in the Sound, 


ä 


„ 
* 


Names of Places. | | Latitude 


— ian VT 


Maerden —————— 58 
Caperwick — — 269.20 
Anſloo or Chriſtiana ——— | 
Gottenberg Gat — ——— 17 50 
Cape Kol ———— — 666 
Elſenburg ——— — — 66 
Valſterborn 
Chriſtianople 
Calmer — r 16 40 
outh En — |; 
I 
Landſort | | 58 40 | 
Stockholm — = 20 f 19 
Aboo — — pom ar > 3.27 
Raſebor gh —— 60 | 
8 morn c—_ 
Pelting Sound ——— - 


Wyburgh - > 155 $2 
* 
5 


— —— — —— ——— 


—— ͤ —́mẽ—j—ů 2 10 


— TD: è 


Narva 83 


Nargin 1lanße x V＋.öXKX!ͤÄ—ä — * 
A Sybranneſs in Dagoo, or Dagerort —— |; 
Arenſberg in Oeſel Iſland 8 

Parnaw 58 
Runen 1 — TE] — 57 5 5 

57 

17 


— 


— — 


— — —— — 
— — 


—— — —— 


i + Fat ” 954 


* 


F 4 6 —— — — — — 2 2 
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| — 
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Sea Coafts in the Sound, 


| 3 
Der Meniel  —— —— 55 48 zr 36 


8 ] 


otland Wiſbuy — — ——— 57 32 
otland, the South End 57 

Bornholm ß„!„ũU: 134 45 
Jaſmond, or Rugen . _—;4 


Ofiock —mm——————————— — 4 37 5.08 40 f 


| 
St 
0 
0 
(8) 
D 
* 
2 
982288 


5 8 

neT 

8 

32 
| 


| Anout, or Anholt Iſland — 56 
¶Leſon or Leinow Ifland, or Jeſou ——|57 og 


| The Sea Coafts of Holland and Planar, from the = 


aw to ” 


don 


Holy Land, or Helighland Iſle — 


35 
Hambrough — — — 53 5 
Bremen — — — 53 * 
Ameland Ifland, or Amoyland 53 20%, 
— 580 
\ he F | — . ——— ——__— 53 40 ® 


* A 4 © Up 
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| The Sea Coats of Holland and Flatuers, mas the , 


to Calais. 
— — — 1 
i Latitude | Longit. 
| 4 N 1 
N 5 Names oi Places D M D I 
ö 
—|53 15 ps 
— 3 
— 55 24 
4 I 10 f ot 
| — =[r2 00 
Liddleburgh in Zealand = — 51 37 Jung 
——ů—— — 51 148. 03 
Oſtend — — ECO_—_ 52 14 *; 3 
irk — —— — — 51 OZ 
* — 7 | OY — 


| The Ba Cots bot th Mad of Tl 


1 
lt 


Grimes Hole, or Gaiberman' = 35 [ { 


Rocks a9 3 
amar Iſles, or One — —' 65 48 26 54 
eftmania Iilesk'ꝛ — ez 30 zz 54 
ok Point —— . oo 6 
now Hill aa cc — 65 11 ZE? 14. 
Fair Foreland— Ser ITN 20 $126 9 
Rage Point or Otel ——— — oo Fjzg 25 
arza, or Latgeneſs <——_—— o8 F124 oo to 
Grimſa fle aoↄd nn nn 67 15 2.122 348 
[Lange Ness * . 60. 468112 50 31 
Bargarers Point «= 20 606 35 8. 
Silly, or Pappy Iſle ——_—_ q% | 
Horn By xꝛw el 50 [12 o ; | 
ortland enooinmntn — — " {zx org | 
reens Ifland —  __————, 50 * 40 & 
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nnn. 


—B 


The Sea Coaſts of Scetland. 
. | Names of 5 7 Latitude Lon t 
7 T Places 3 5 IP 7 
Sky Ifland North End | 57 - ; | 
Iſland of Lewis, North End 58 = 27 _ | 
Farro Head, or C. Wrath - ——58 65 10 
Shetland South Ed q — 60 84 2 4 | . 
.. eo | 
Iſles of Orkney — 2 10 E oz na : 
. til | 
Buchan N AI 2% 40.8 99 "39S f 
eſs 2 
Aberdeen qyꝓ FVV... — Ls. + > | kl 3 | 
- ome — — $7 22 . 01 40 f L 
Lei. * eee enen 56 28 ſoz 40 Ri 
Edenburg ———— 5s 58 oz 59 
— — nn | whe > V3 48 _o1 4 
| | The Sea Coaſts of England from Berwick to the Lizard. A 
Newcaſtle —————— 30 
Sheiles, or Shields - deen e p 3 
383 — 1 r 
Hartlepool ———— eel +; * <65 
[Whitby ———— — 2 
carborough ——————- — 22 70 
Flamborough Head — + of 
urlington = N 51 A 
The Spurn ae 57 * . l 
101 | , 53 45292 135 
Grimeſbhy ————- 2 2 - ej _y 
. 37 30.6100: 508 
3 * 5 53 10 foo 25 
1 OO Oe ee , 
Blackney . + is 1 ; 33 10 101 oo 
6 — — W e WE 08 oo 55 
9 — rtgean £ Ma, 6 


—. 
42 
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The Sea - Coaſts of * from Berwick to the Lizard. 


| e n 
Names of Places. 5 1 ** N 
Winterton — — — 62 57 
Yarmouth — — 2 4: 
| Alborough — | 52 16 
| Orfordneſ — 52 12 
| Ipſwich ——— — 52 10 
ich — „ 
olcheſter — 51 5 
| LONDON i 31 
Rocheſter — 1 28 
— ate — — $2 27 
orth Foreland — 6 
| Sandwich — — 51 25 
x The Downs — . 81 23 
[The South Forelandæyͤy 51 10 
| Ripraps, a Sand 51 $53 
of _ - 51 06 
ngeneſs = — 7 | 
: Rye | '$1 02 No I 
N Beachy — _ 50 46 7 || } 
H Shoram . * 50 55 00 ö 
T Portſmouth = — 7”. 49 1 
N | Iſle of mes Newport | — 50 42 | 
if Pool — — 9 36 4 
8 Weymouth — 50 42 1 
35 Portland — 50 30 N. 
N [Chiddock — — 50 46 9 
EY [ole — 50 45 : 
5 - Topſham — 50 38 | 
325% [The Berry ——— Fo 25 bl 
oz WM [Torbay — — 50 32 14 
5652 Dartmouth — 50 26 KY 
91 he Start Point — 50 7 | 
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| 8 The Coaſts of Jraland. | 
Names-of Places, | _— 8 8 
air Forelard —— ——Þ5. G o 1 
ondon Derry — . 50 
Iſland Torre "2 78 80 
ſles of Arran — 54 59 
tags of Broad Haven — 564 07 o 
fles of Arian ——— 154 55 FO. i] 
RN 77530 40 | 
all, or Doen's Head —562 40 30 
Lupis's Head .— — 62 245110. 155 
Limrick — th. HY 35 
Blaſques ——— — [52 o 56 80 
killocks ä — . 3a. 55.54 
ow-and-Calf - —_— I 36 
Mizan, or Miſſen Head —— — | $1 16-8 11 30 £1 
Old Head of Kinſaloää 51 35 os 56 
Cape Clear oy m— — 51 17 i 10 
Ninſale — [x1 50 40 ö 
Cox ———.——— 61 49 09 30 
Waterford —\52 9 on 
Wex ford m—_ 1 0 
Dublin — — — 2 
Lambay Iſland — 83 2-07 30 
The Sea Coaſts of France. 
f | | 
Calas 8 — M — 58 01 54 ff] 
Dieppe = em—— = — — 49 5680 9921 
St. Valerñũ2]2ũ6v99——.— FO 10 5100 59S 
dain Head, or Cape de Antiſer — [49 44100 34m, 
Rouen Mouth — 4g 34200 30 
Cape Barſleur — — ͤ 43 2 01 14 | 
Cape de la Hogue — — ——— #9 47 * 4 02 oo W | 
— | 3 — 


»% Sw + 
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The Coaſts of France. 


& 


Sa — 
Guernſey ———- | . þ 9 
Jerſey cy 49 3 
| — | I 
fot. Maloes — . 19 2 
Morlaix — — — — 48 33 
Iſland de Baſs — — 48 30 
Uſhant —— —48 30 
Conque t ——_m 18 27 ſãos 
4 dy. 48 23 4 5 
[Camarita Bay — —— 48 18 
Seams — | — 8 o2 
Weſt Penmark . - 48 
Bell Ifle — — 4 7 18 2 
— 
; Iſle de Rey, the middle — _ 46 10 
Illes of Oleron ——— 45 567" 
— — 46 1085 
A 0 
5 M 13 24 
4 —143"" 29 
43 56 
8 44 04 
ape Corunna, or Groin y 43 28 
| — . 
| — . 0 
— 41 10 
9 
39 62 
— 38 42 [08 
39 83 [99 
30 58 
35 3305 


hh 4 
ht ths —_ * * 
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The Sea Coaſts on the Main Continent within the Seri. 


— 


— 


8 | | Latitude Longit. | 4 
Names of Places. 5 D n 4 
Gibralter - —— 12 0 :453W| 
Malaga 2 $9 
Cape dest dee 36 40 o 4oW} 


Cape Paul 


Alicant yp moor ·˙ A 00 15 
Cape St. Martin - . 46. 00 40 
nn AA 02 18 
arfeilliag | . 43 18 05 27 
oujon === -- ee 
Gena — 44-25 8 43 
222 rm pomnnnnanm— t 
Civita Vechia ———— 42 10,12 259 
Rome | 
Cape Spartevento / / — 7 E >| 
Cape Colonne —— — 38 58 8 18 8885 
8. 
a| 


OO 
Ancona of MO: 6" Hs — 43 40 14 26 


N e — 4 30 |16 3 


| 40 45 20 og 
Point Palerma | — — — | o | 15 
Im! — — | 5 
Cape oy 8 or Caligaa—— 136 33 22 40 
pe St. Angelo, or Angulo — 136 
— 80 36 32 23 56 


— 


mac; 


"+ 
— — ñ —¼. „ waa. ü- -  D£ew - — = 4 
— * % 
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| "The Coaſts on the Main Continent within the grain. 
— n Laütude Longit, 
D N 


| 


Names of Places. 


A 


ntiochett˖a 


Aleppo — —— 
Tortoſa — 
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Iſlands within the Straits. 


— —157 


Latitude Longit. 


Names of Places. e 
Formentura — N - 38 33 
1vicaaä!⸗ʒñ — 38 50 
Majorca — — 39 30 
keln — 2 6 

Tolare, South — 3 
C. S. Reparade, North Is of Sardinia ; 41 10 
Aſinaria 4 03 
Bonifacio, South 24 
C. Corſo, North } Eid of Corfca ſis 56 bg 
Capraia, or Captia — 43 03 10 
Lilboa, or Elba — ä 42 45 [11 
Planoſa — — 42 30 flo. 
M. Chriſto 43 17 | 
Palmarolla, or Palmeria — —4 03-13 
Ponſa — — 9; 
Iſcia, or Eſchia —ů 49 545114 
Strombello — — 38 58 516 
Volcanello ——————— 38 272-15 
— — 38 28%} 
Uſtica va ES 
Trapano Weſt End o 67 |13 


M 
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Iſlands within the Straits. 


[Cephalonia ——= — ——— ——— 68 
Zante — ͤ— — — 37 


— — — 


{Sapicaſa — 36 


= 1 


Iſlands in the Archipelago. 


Taſſo — — A— — 48 — 
Lemnos Zr 8 — — 39 
| oy Ee — — — — 39 
; Meryline 3 P. Oliv — — 35 
Siatto, or Schate . — [39 
| Scio, or Xio — _ — 38 
[Tino 4— ————| 
Zia, or Sea bis e 
Fermioia, Fermina, or Terre —— 37 
gerfante, or Sifanto ——-—— [36 
[wen Mila, or Melo — — [36 


{Weſt } 1 © Cape St. Johnſ35 
lag end of Candia 3 pe Solomon |35 


CI 2 ack, 


e 


| South End Cape Tranquill 36 
(ones — — 8255 — [34 


FA end of Cyprus 3 C St Andrea 35 


n ä — 26 


II 


„ 


FLouth = — — —  ( C.de Gatte 34 
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ges- Colt of Barbary and Guiney, from Tangier to 


River de Camarones — — — 


River de Anger, or Angra 
Iſland St. Thomas 


Iſland St. Matthe --- 


Iſland Anabona 


pe 
Iſland St Helena Nova con 


Iſland de Prince, or Princes 


Iſland Aſcenſion — —— — 


River 


[Cape St. Thoma: 


* >  . 


Cape Bona Eſperante 
Latitude Tongit. 
1 Names of Places ac} 5 M 5 M 
Cape Spartel —— —— 35 50- so 49 
TTT. 
Cape C antini. — 32 36 og 10 
Cape de Geer . — — 6e 27 10 06 
Cape de Non — — — 48 15 ¹i 04 | 
Cape Bajadore — 35 5 
Cape Blanco — 0 32 \ > 
Cape de — — — — 4 43 7 20 
River of Gambia's Entrance »——|13 08 |i5 315 
Cape Roxo — 11 $ 5 048 
Cape de Monte, or Mount o 23 12 ©0 
River Sefter, or Seſto . — 0 24 8 36 
Cape de Palmas. — 04 13 206 45 
River St. Andrea — wc 05 — 04 15 
Cape Three Point⁊ñĩðæÿUu — 04 * 
Cape Corſe — ——— 
River de Volta, or Accara — c—_— 
_ Formola - — — 
New, Calabar Entrance - —— 
Old Calabar Entrance 


— 
, . 
3 ag | » 
L — > — — — — 
2 — ” — — — — — * — 
- — TW — — 8 r 
He * 
— — — — — * . 
n 2 x N N 9 IO * 
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er coal. of Barbary Np Guiney, from 7 angier to Cape. 
Bona Eſperance. 


n S. 


Names of Places. 


Cape” 8888 ITY or 2 — 
Cape Bona Eſperance — 
Cape Aguilhas, or Lagullas 

Land Triſtian d' Acunha 


The Sea-Coaſts of Brazille. 


Iſland St. Paulkpaoqꝓ — 
Ss River — — 
pe St Roque — — 

Rio 1 — 

| Pernambuco — — 
Cape St. Auguſtin - — 
| Iſland Ferdinando Lorena ́ — 

River St. Franciſco _ 

Bay de Todos Sanftos —— 

Port Segura — — — 
[ape de Abrolhos 

pirito Sancto — — 

Cape St. Thomas ———— — 

ape Frio — — 

Iſland St. Cacherina —— 

River Grande's Entrance — — 

Cape St. Maria 3 
River de la Plata, or Cape St. Antonioſ3ę 
de St. Andreas — 
ay Sinfunda, or Sinfendoo — 
oint de los Leones 
wer Camerone ku) 
ape Blanco — 
Pepy's Iſle N — — 
Poldt of River St. julian 
(Cape Virgin Mary of ge. Straits — 62 

2 Maite Straits —— 54 


— . —— RY . a * 


*. 
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The Sea-Coaſts of Braxilll. 


Names of Places. 5 * 3 
orn, the S. part of Terra del! Fuego Dl 
[Dand des Picos — 2 2 TS: T 
[iſland de Martinvas —19 30 - 20 55 U 
land St. Maria de Agoſta 19 ᷣ108ʃ29 10 
[iſland Trinidada 20 30 830 ce, 
| Iſland Aſcenſion — — 07 40.5114 — 1 


The Coaſts on the Main Continent in the Cal.-Iudiis. 


Bay de Allogoor Dallagoa 2 30 31 O05 
River St. Lucia — —— 28 20 32 17 
ape St. Martin, or Maria — 2 20935 05 
pe Corientes — 23 40 8 36 17 
| Moſambique —|I5 94541. 10 
. de 1 or Del Gada ———|10 17 40 10 
; pe de Falſo — O09 002.39 20 
2 Tongon oa 50 8258 59 
JA om baſo — —— 903 50 30 
5 Molinde, or Melinde — — b 58 39 355 
0 8 iver Lamos ——— I. 20 40 130 
2003. qi — —— oa 20 44 50 
20 f Cape de Baſſas, or Boxos o4 06 47 383 
My Gardefoy — —jit 44 61 20 
36 — 13 0 47 00 
05 Mocha — 14 103 44 50 
90 pe Matriaca 15 23% 62: 20 
5 2089 
49 N 1 7 00 55 35 
00 Cape Raſulgat — 22 41359 45 
0 Muſcat - n_—— 9 
40 Baſſora, or Buſero —— —— 29 45 40 20. 
34 Gombaroon— — 27 20 56 40 
05 61d —— 25 50 58 34 
ol | | 
R 3 75 44 We 
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SR . 


Anjan —2——— ——ů—5—— — 
Ca 61 —— 
Colombo in Zeylone - — 
Point de Galle, or Gallo on the ſame 
Dundre Head on the ſame — 
Tri 4 — — — — 
Great Baſſas Shoals m—w—um—e mn 
etrapatami — 
egrapatam — — —— WP oor een 
Trincumbar —— — 
Porta Nova —- — — 


Cony mere —— 
Fort St. George, or Madraſſapatam — 


— 


Petapol — — 
—— or Mecha— 


Fort St. David, or Tregapatam — 2 


The Sca-Coaſts on the Main Continent in the Eat. Indies. 
BY 2 | Latitude Longit, 
1 Names of Places. D M ID 

River de Sinda, or Cinde 26 45 [67 35 
Din Hegd ———— ————— 0 69. 
2 — ki 22 72 25 
Borr bay Iſland ——— -—— —19 18 3 — 
St. John's — OS $6 15.2. m6 
| Chaul, or Choale — f 
Papul — ͤ 1 0 
Rajapour Iſle e 8: ih 

oa e—p_— 7... 
Caray —— ———— 4 oo 
Marquelore —— ————|2 53 75 25 
Tellecherry DE URIs ab, ws [75 25 
Callecut re 
Cannanou | eng —.—— 10 21 35 


2 


be Mariners Compaſs Rectiſied. 
"The Sea Coaſts on the Main Continent in the Eafi- [-dies. | 


Names of Places, 


* 


Latitude 


M. 


| [Maſhpore —— 2. 
Viſagapatam — — — 


Arſepure 


111 


y 
Jacarnaut Pagod —— < ĩ . 


Balaſore Road — - 
.. 
ug 7 — — — — nn ens 
Dacca - 


Pegu — — — — 

Malacca — — — om 
Point Romania =. — = -- 
Point Cui — _—_— — cc — — 


Cape Anarilla, or Avarilla = 
Tonquin - —— — = 
Canton 
Amoye Ifland 


— n i ___ 


He mn. 


. — — 


Liampo, Lin or Nin ec 
Iſland Chat? 2 OO” SUSIE SES + 


= 


Siam Entrance — — — — —— 
Cambodia Entrance ——— -— men 


Pekin — — — —— — — 


50 
33 


Caſimbaæa . — 25 


20 
18 


6 


n A 27 


9 


30 
43 
51 
49 
31 
11 
42 
16 
25 
9 


31 
06 


| + 
10 2 


358 
11 


O5 


162. 


o 
18 8 


Illands in the Ea, -Indiss. 


Pr "Es 


St. Paul — — IIs — 38 
Romeras de Caftelamaſs — 28 
Dicke Roy my 12 50161 


* 
— 
- 
4 
. 
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Iſlands in the Eaft-Indies. 
* ee | — 
es ö Latitude | Longit 
St. E ndot) — — — — —— — 16 38 64 30 
Mauritius — 2 — —— — 20 10 52 55 
Malha ————— 11 15 o 30 


St, Mary S. 5 
"DambraN. | End of St Laurence | 25 47 46 10 


St. John de Nova — f 26 
t. Chriſtova ————— nb e. 4 40 
Mayetto —— fe e r 
o anna ———-— — 12 10 45 3 


_ [Mobilla — — ia o5 44 23 
| — — — — — 11 40 43 50 
Morſia, or Monſia — — 8 % 4 15 


| 
| 
[ 
| 
4 


— wy Wo w 


Querelo, Quebello —— — -- 


de 1 | — 
| IC Gratio — — E 
Padra Banhas — — — — 02 St 


[Baflas * or Ifland de Chagos— 


2 


mud 


The Mariner” 8 Cmpaſ Ne 


Iſl inds in the E lu 


ö St. Antonio —— ——— —ä— 


St. Paul — ——— _— 


Names of Places. Als 
ual — — 0 e |; 30 
— — 
Ceylone _ 2 2 C. Gallo 26 os | $: 15 
t o a5 86 22 
Maldivge North Pact ; log | on a0 
Vas de Diego Reys —— —— ——— % 20 | 72 50 
Manila — | 4 25 117 o6 
Apis d d h 74 35 
| 1 25148 30 | 
Japan 18. . * } 35 546 3270 
Cocos „ 10K. 91 2 
Andaman. — 358 94 19 
364 %/́K[*rTlt 1 —Äʃ—Ek. 30 * 110 55 
Nicobar — —_ i... 
North Weſt End of Sumatra o 22 | 94 0 
Beiicols oo ä. ce Sie: of 
South Eaſt End of Sumatra — —ſo5 22 8 105 10 
Bantam ——— —— 06 11 S{z0g 33 
- | Batavia „ 168[106 46 


The Southern Iſlands, or Cape de Verde Iflands, 


St. Lucia, or Round Iſland — ——— 


St. Nicholas — — — — CR —— 


Iſle de Bal —— —- = —_— 
Bonaviſta — —————— 
Mayo, or Iſland May — — — — 
R N 


Fuego, or Folgo — — 
| 


14 
ol 


24 [25 oz 
og 4 39 
O5 17124 28 
50S]23 5 
30 51:22 o8® 
05 Nl 07 F 
14 2422 0²⁰⁰ 
o8&Slaz 3565 
309 3 41 
a8 4 ©2 
20 lay 30 


— * 
— * 


- 
—— — 
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| The Canary Iſlands. 


ö - itude n * 
Names of Places. 55 N | Lan 
| e . AE. : 1 7; 
Madeira Weſt End ——— 32 23 7 26 | 
Salvage 30 oo zi 50 
Palma —— — gz 360 
Ferro eo — 27 54717 45. 
Gomero ——  c6 I7 o5 5 x 
Pico Tenariff -— ——_— — es 235.16 28% 


Grand Canaria — —— 127 528 15 107 
Allegranſa ——y 420 8 
{ Lancerota - —— 129 o2 112 45 
— South Weſt End —— 05 | 


DIE 059 The Weſtern Iſlands. 
Corvo — — —_—_— $4 330 55 


Flore m_— py: 54 

| Fyal — — = a—_—_— 33 \ 15 
DIDO conn — ß co. s 
St. George — ſz 32446 03g 
| Tercera — — — —— Ie oa WF 8 37425 34 
Gratioſa — — 9 16 NH a7 01 
3 — — — 39 373145 uy 

4 aJjoO, or | — 4 12 

Se Micha — — — —38 83 5 -. 765 

Formigas, or Hormigas 37 4% faz. 47 

St. Maria — cy : 38 


| The Ses Coafts of the North Part of America, Mudſm's 
; t _ Bay and Newfoundland. | 6 


Cape Farewell — — — 5 
{1 . {Cape Elizabeth — — 22 
4 F Iſland Reſolution — — — . 61 
4 - 50 Ann's Foreland ——— ——6z 
Sa vage Iſland — — — 6 
| Salisbu Iſland — . — — 63 
1 Mills 1 —— — 64 
| Nottingham Ile . — 6; 
3 


2288 — Oo Hmmm 


ne hed Mad Fo. JAMS. 


ande- M 
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— 1 1 1 


The Sea · Coaſts of the North Port ot Americe, Hugs 
CITY Bay and New foundland. ah 


Shark Point my 
Cape Southampton ——— — 


| Cape Heneretta Maria ———— 


| 


2 * * * F _ My Ve — 


Names of Places. 


Hir Thomas Rac's Welcome 


. = 1 


Cape Churchill 
Port Nelſon, or York Fort — —— 
New Severn 1 


Viner's Iſle 
Albany Fort 
Mouſe River's Mouth —— ——— 
Point Comfort | 
Frenchman's Rive 
R upert's River N 


— — — ——— 6—Ü—̃—ä— 


| Charlton's [lend  — -— =—i—<|£ 


Danby's Iſland —ͤ 
Shephard's land —— —— —— 
Solomon's Temple Iſland — 
Weſton's Ile 
Cubb's Iſle-ĩ3ßP8 
B-ar's Iſlands — — oc 
Baker's, Dozen's Iles —— — —— 
Sleeper's Illes —_— —.. www 
Mansfield Ifle, the middle 
Cape Ones —— . . 
Cape Walfingham — 
Cape Charles — —— —ääÜ—ä 
Button's Ile 3 


— — 


Bell Iſland — — — — 


Grey's 6 
Cape St. obn — ——ê — 


Pengwin Iſland 


—— —— ——— — 


Cape Bonaviſta 


— — —  Ro_ RA 


49 


* WF 


; — 
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mm 


| The Sea-Coalt of Hudſon - Bay, Newfoundland, and 
' New England. a 


T rinity Bay Entrance 


I and — 
2 K. K Bay Entrance — 
Francis —— 


* 
ape St. Laurenſa 
Iſland ben Paul 
ROTH — m—_— 
Virgin Rocks | 
French Factory — 
Bay of Breſt —— 
adouſack —— 
Quebeck — —— 
Anti Coſti Iſland the middle 
Cape St. Charles, or Charles Straits — 
ape Britain ——— 
ape Sable 
Point, or Port Royal 
enobſcut River — — 
orth Varmouth — 
Paſcataway Entrance — 
ape Ann Ifland — 
ape Codd - 
Boſton Entrance * W 
Plymouth — 
South End of St. "George's Bank 
South End of Nantucket Shoals —— 
Nantucket Iſland ——— 
artha's Vineyard , - —— 


— — 
3 


„„ ——— 


| 
| 


8 1 . 


A — 
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— 


en e deat the Welt ludies. 


: 1 - 
_ 
* —— 
P 26 
1 
? 


| Longi ＋ | 


| 
lizabeth's Iſlands . —41 
lock Iſland — w——r—rnm__ 41 
ontock Point = — 1 1 
iſher's Hands - — — 41 
ew York — — — 40 


andy Hook — 
pe James, or Henlopen ———— 8 


pe Charles —— — ———37 


Cape Henry  ——_ ———_————— 
ape Hattarasxäͤ „v 35 


ape Roman, or — 33 
Aſhly River, or Charles Town — — 33 


River Spiritus Sanctus, or 1 8 
River's —— = 225 
ompeck 22 
Liva, or Vera — 19 
Sierra, Or Cape de Martin — 1.0 
Triſte, or Trieſt Iſland — 18 
Campecha — — — —1 9 
os Condeſedwo : gia 
oc as Catocha — —— — 212 
mancha-— — | 
Cape Honduras 7 


— Iſland, the middle — — 40 


ape Feare — — — 


Cape Camaron — 


8 


3 8 D 2 * 
— 4 . * 


Laine] Longir 
D N 
11 25 84 15 
33 79 45 
o8 30 78 45 
10 28 75 21 
2 40 '70 42 
12 10 468 155 
E os — — — — 10 15 760 9 
Mouth of Oronoque River ——— {a8 159159 25 
1 — — 10 30 8 62 105 
Cape Dee en 
N. Cape, the mid middle of Caopory Iſland o 2 36 
Suranam — —_ _—— . 6 30 
en - 1. -* $5 
Mouth Amazone: River — — 0 oo 


— 


Ilands i in \ the 2 Indies. | 


— 


1 +. * ol 


= 


—— 


— —— — 


— 


| 


2 "APR : 


 Y MM 7 


— 


opunguon N 


J 
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Iſlands in the Weſt- Indies. 


Names of Places, 


Nevis - 


Euftatia mono — — 
St. Bartholomew =— ⁊ñ„l⸗„»᷑é 
St. Martin's os —— —— _— 
Anguilla ——.— 
Sambrero — —— — 
n ada — — — T— — — rs wy 
St. Cruize — 
Virgins — — — 0 


St. homas — — — — 
St. John de Port Rico — 
Iſlands and Rocks of A ves 
Tortuga, or Tortugaya ͥ —— 
Margaritta — —— 


Teſti 08 3 I anne: 

D' Orchila 

Bonairy, of Bonaire —— —— — 
ba 


Eaft End of Hiſpaniola — — 
Weſt End of the ſamyyyäꝛ-— 


Eaſt End of Jamaica — — | 


Port Royal in Jamaica — 
Weſt End of the ſame =——— — 


Welt End of Cuba 


— — 32 
Abaco South End —|26 46 
| | Andrews, or Androſs, North End —— 25-10 -|16 49 
— — — — — 00 77 © 
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Iſlands in the W/-Indizs, 


Latitude 


Names of Places. | D M 
Harbour Iſland - *& 47 
Elenthera South End; or Hathern ——|24 40 
Cat Iſland, the middle 24 25 
Watling's Iſland | — 24 03 
Rum Key —— ä 23 45 
Exuma 23 22 
rooked Ifland, North End 22 86 
Long Iſland, South End — — 22 41 
Atwood's Keys — | 23 10 
1 — — 22 35 
French Keys : 22 40 
Merapervouz — — 2 1 32 
Hogffies — 21 178 
—— Weſt End — 20 527 
Weſt, Caicos — —j2: 38 C 
Turks Iſland ei 35 
2 Abrolho Bank, the North End 5 
Plate Rack . 


